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o II'1' WCI' • 
InUa. wlth it. 5680 ot ooutUn. 
ahelt ot about 5.8 .nuo sq. taa •• hu ...... t ..... 111. f1ehel7 
OeoZOP. 19'1. ). 'tb .... ,.... M1'iae nah 
laDt1Dse 111 ltIdla d\U'lna th., n 1962 - '974 ... 95042'1 
to .. ( 1lu.lS • ' 976). lb. p4t 10 tUb.., 
of. 1Ilaa a lld 1:IIlC1Ken1 co itut. about 6~ ot 
tk our t1abel7 1'e80 ... ~. eDllmlil 1'111. f product to 
111 la for 1974 hu .ft •• Uat to 
tOM • Prawu whlch to 0 of tbe laport t ooftatUlI nt. 
8t the 4 ... r8&1 tll err plaJ • un1,u. 1. 1D h. nat 10Dal 
eooftOGl aa tbeJ II 
I'Q •••• 'the tSeh 
tonip esobtulP of a :t 600 1I1l.l10D 
lDdu.tl7 -.plo,. .arl, ODe .1111011 
ttab. en who are lip 
tl.h1ll8 craft. ot lIl4ta. 
OY... 1D about 2000 ........ '0.... 'Ih. 
thClUflb r , 00l1V DUO 1, nwsbeJ'8 
about 100,000 ot w 1c .1»0 t 1 are laed . 
ot 
n1u ut 40 am20 
II If.'' of the aDIIaal of Up4t...... 1 1l .. 111 lna f h ldl • 1& tON total 
eo 14 flah land a of .. ·b ..... bt ... were 11097 to ••• IA 
!· ..... I.UJIIIlU 6250 to .. of .oia a wortb a1Jou' 6 .111.10 
AUp4t "e ... lanh4 lD 1974. o1&en14 tah .. tON .PPl'OlI tel, 

























Sa • Dd. erea' _trid • 1Il ""1'10 fSeld. 
of t u ede. tu. epelll1 · ce. the g1'01fth 1Jl populaUo · 
• • lIOn IIOre of to • Aa the .ea 1& the • of 
... ~ oh .. , protein t ood. it 18.sp tee! thet the 4ef101 01 
1Jl .iIl ft be rea. .a b, iftoreaatac fl.h ,red Uoza. 
t the •• U .... IU1l'8Uq capaolV ot tbe t1eh 18 liaited u4 
S. c IV c t ,taNt the ,J'UtnU't ot IOph1sU ted 
technol · bel0 otftaJA lila".. It the reduotion 1ft. ell 
clUI to aortal!t, (fUb all4 IUltural) ot the tlehes 18 
replnllbe4 by rtOrUt .at aDd e:;rovtIl. the etoek wW be 
ma1l1t.1I114 at eq Ulbl'1. t u the '" a1 mcnalttl 18 
1101'. t hall t he ' .ell IltraU1l1 aapadt, ot the l1tb, eventual 
depletlon of the Itoct Iia7 t ll8Ue. It 18 where the i 
of tbe .tock ,1&7. an 1mpon t 1'Ol... It t. Ile le.. to HI' 
that with it the ,!'Ope" _en' 1DB of the btolo81 ot t 
tteh, QliIAC:tQlmt of the stook 1t IlGt pOlllble. 
It 1e w1th tih18 backgo • the ot Ie. Oil the ttahtl'1 
... ..4 biol ot WVI taken up. e 
tUOllOlal of tbe .olaaU t10he. '" etu41e4 .. t.be tdenUt, 
ot ., 1. tb 4 •• oI'1ptiou ot e genen. we .. not 
epeolee ve" conesae:nc1 sa tical. whereat ill 0 cue. II8IIIe 


























Iftowl.. of f, , 
.ttMWtt ~ • a'Clnh of ftab. It .... naIJUlt, ot t oa 18 
• t •• map crow'b of • 1)CJJ~Ul..U vSll • att t • 
UUlllI.Ulr,lJ t b. aft.w.aIl111t, of tood inn "Utl8 alllOalllll8 Dt~aav1our, 




tb. to Ut.ot 
t'Wlet. t intor. 1 tbertt OD 
t ot • muik:r of COIIIIe,na.ll, 1IR,01"~t t uh (UD,1 72) . 
801:11 of or 1; V'01'II:8 ore t 0 of 80 
(1924), 1I.,rca lll'UIIIII ( tn2) . I 
o h • 
wl b 1; • 
, 00 lU • t 




(1950, 1952) , 
q U t.U •• an 
to ot • • wum1hl~1Ml & .. UIl" 
.el 
1D latloa 81s • 
to of oth 
101l81ltp • ..a.t tad 
" D'tu). to t t • of the ~"~ttt.1'8 (1. h 01' W. h) U 
U' • • nt 111 , of t he • YU 'ODJ"!I' , . 
In. do 
_1 t 0\01'8 th f h 11 
• 1llt l"l't4 . S • 0 It f otOl' ( ) hu 11 
.t 1414 to 
" • ' 001141\10 • of tbe f u ... ~IftJr ... 1'1 



























Growth 18 a ,1'00'" which 
preduct otlt •• tatloD of ... 
be a 10-.4 .. tile 
.ttOD of food DOt 4l",mf14 
to eb p • .. ".p!raUon, II tJdt, 
.. tiou ot •• eD4 pow" ban 'Deell .tullle4 .. 
the fluo · Uou 1ft alnlD48JlC8 01 tbl .... cn&rO*t .... ofta 
aoe_ all!e4 'Dl ell I.Jl abl ot t1eh. ' ....... "89') 
Obe8rt' that l eDatIl t ue., cS leb11naUoa of. 1.. tI'Oa 
f!eh oatch .. allowe4 .... 1'8l aod .. aDd he 4e4 tbat Uu. 
1104.. repNlleJlte4 , cl...... Bottbaue..' 189 ) ah0w4 t , 
growth of.e I aa4 111 Ilre olOIel7 Hlate4. Lat ... B~O" 
(19t4) It LGa (t929) foUowe4 4 Ilt pin. 1 .. 
boa the b.n fleh..., UIi1 Ibow .. tbat" ot umall 
1no . 1e4 cb'..... • govtb BOllI. coul4 • follow.. I.Jl 
0 .. 11... Ian. Sou of tb. iaporte' worb OIl ... 
tho •• ot 'all eo.ua (928). hhua ( 1929), Bil. (19:56) 
aJl4 ot her.. Otolltu. nn,bra., 0, 'It boDel ., .... 
ot t 1u wer. alao u" b, 'f'erlou uthor. to .".l'Il1De 
in nehee ( Gra.baD. 1929, Palme, 1956. Puttal\l, t96t). 
Ie th. ot t1eb c .. c1et · Sit .. , it Ie ,ollile to 
'8t t. 8I'Owth l'at.. JttalU, of t • no po tioa. 
e aD4 '"'" col'l'llAUOD. can b, u" to COIlYlrt the aeaeure-
aent 1D.to •• tlaatl. ot 86'. Tha oate ana l 'tOOk I I re-
•• ea 1D tlJ'lU of .p. fhle 1D.fo tiOIl OM .. carrlea I' 
through tha 1 1,lt... l.eD.6tba fOJ! aD "I o.la.. baae4 
011 catoh.. caD. • C red h ,"1' t o,1 l1'owth t ••• 
natll'll tio ot srowth I' t M ... Oil 1 &til of ac. POUP 111 




























It (1".,) gee a .. or tio. of gnU 
neJ."t 14 Ul I'.t. • to . u • , nUal of th.ir' 
1IO."l6't U 1D 1 .. 81,,10 .uIllU. ft.n ere _lilY tl2uaUOU 
c1"OI'tbm, the cStOJ' I of tfio Il"OWth WIth ap, , 
.nal utty" eq Uo. delorlb.. \he I'Ilt. ot . of if qth 
with 'SM. til> I' fora of eqaU.,1l la expr.. ed 1a r Pld .. 
altorc1 pl.ot . P' . - , tel "011 alao tapla the rat. t 
o of 1 b wi th tillll. 
AB' of • ... &Set 1Q4 b, leD f:reqUIlO, 
probClbUtt, "lot ... thod,. • ~ P 1 WUI not to ,. 
be .t\Il. for ... c1etl U . Growtb OUY.. t. 1..,·,.,. 
.. laht "'1't fUte« bJ VOla Dotal t f7" In t1 . 
loth tb ... jq1Jatl .... ,004 f1' to tbe l1'owtb and .. "", 
data. 
The baOwl of 
IapOl'taDt • ,t 18 til, 
ro4uotl •• b1o1 of • al'C"ol.. 11 
tell relate« to .. • til, 
of tb. ~c. of' • pop1Jla.ttoft, aba4 • 
behaviour" Eat • of.. lana. ba •• 
14 tOI' pre41ot1Dc abu4U1cI 0'1 adUlt t (D30rt, 
"'4). A. lana1 .oMall', Ie tb. priDctpal ell I. ot flu .. 
aUo 1a e • th1a !ll'poth.e1.. t.a 1ftt .. 
til "1enUet. to 1rtu4, th. f tt, 1arYal. • of 
flo ... . U, of the •• ec lea .., YaJ7 II'OIl ,ear to ,~ 
afftot1Jlg the aU of the hro04 (.lkolak1. 19"). lIlf 


























l'eon1 t 'e..'" unaU7 Sa l'eatrlotld 
• - , th .... lJJ fo ., c eM UOft iD the .pew 
.1'.... flU. 'e :d0'Ql" U of 81'-' _oft • tor eXpl.oltaUoa 
al. tv the G. · t1 eee. 
U a pm of the iDYHt.tcatl of the '101011 of t e 
80 ... _14 UP .. turaUOIl 01 go_" 
• • 8011. 1'reqUfJDo,. !lado. tio 1rl4ez. 
weSCh' leDSth d 111ft _tm'" relation beb .. Oft 
to al. 1 h. t ltl •• x ratiO were 
olal ..... UptlODa an t08D up to S4etltJ tbe .took • 
. ! • t4 Ufl U6D of aub-populaUon U 00 .!hred to b. 
Saportut" u. t of _xS_ 8Wlta '1. 11814 
I' w •• that oh etook 01' fto. eoul4 be aeparat.lJ. 
VithiD t he limit. of 4111rlbutl ot a ap 1ee a b.1' of 
,.oSftph1ca l 0" 01' nb-populnUcma uut. Vb.D aD 
.Dtire t laber, ... eDtlre17 OD ~ ODe .tOOk, It . 111 
be att bJ the, nUtt •• 0 t 1D aDJ 100aUt,. , 
11 tbe .tocb local each , be treat • • •• parate 
aDlt ttD Sa 0 • looal1t, m&1 hot attect t • etook 
.le.vb.... oww r. aD 14eal U1dt .tOOk baa • 81Dgl. epan 
_1lt'IId to wh1 adUlt. "tun for 'ned1n,. tT14eDo •• to 
eetabUah dUt~ Uc . .. the " .tlld, 
• ao .trl0 Ul aerietlo oharao' ,.'ruotun 
of otolith.. uaSaa.c14. of ol.... ent ID10 prop.rU •• , 


























The morphometric characters of g. maorophth,l'U' from 
different looalities were studied to determine whether they 
belong to the same stock or different stocks, 
There are very few studies on parasites of soiaenid 
fishes of India. In g. maorophtbelrpe the infestation of 
the gonads by the nematode parasite PhAometn ra:1aPi was 
studied. A new external nematode parasite, PhAometra PAir1i 
has also been described fromg. macrophth,l!P'. 
The fishery and distribution of sciaen1d fishes along 
the Indian coasts were studied to assess the 1mport~e of 
sciaen1d fishes in the various maritime states. The species 
composition of sciaenids was discussed with special reference 
to commercially important species. 
As a part of demersal fish resources, the importance of 
sciaenid f ishes is bound to go up in India due to increase 
trawling activities along the ooasts. The present work which 
deals with the taxonomy of fishes of the famAy Sciaenidae 
and the biology of the sCiaenid fishPenp6hia IIQrophthe1!U' 
is carried out to give a comprehensive account of this 
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olaent4 fuhft an ot \lie tuUMt Jmo1J1l Ito .. 
of tiah... IItDN" (1158) aeeulW the Mia S4 tSahte 
• of Re4ltenutu IUM1 AtleDUo. 
l iDe. t 
f bere are about 140 epecl .. of I.Sa_H. lD t ho woJ'14. 
lD I1141&, ,., .elite'" ot • 1& 14. u. mow. at Pl'flleD'. 
Dlooh (119'), eptd. (1802), .ell (,eo,), i1t oa (1822). 
CuY1a1' (t8,0), ... (1860), JIaJ (t818), PS1lal (' 929), 
' 0.1 ... (1,"). Veber ua a. hado" (9936), Jacob (1948) 
JIaftlro (t955 ). C alll •• (1965), »UU aD4 ' huJcam (1969) 
Talva!' ('911 a.b,e, '971) haD (1972 197') are I 
of ~ von.,. who bM'1 OODtl'lbut.a t WI' tnovltt of lD4iaD 
.ola ta •• 
CWiel' (t8~) no .. 2' . peolo 01 !lOSaebide troa 
1b41a UDde tour ... ral GuDther (1860) ... or1b84 2' epeou-
S. n,.. •• eI, ZIq (18'18) n . peoSeI Ull41l' fou ceal'llJ 
' owleJ' (1''') .WIt .... " . peol .. plaou. ,_ S. IU e. 
'1' 
.... £.... !beae a.tho ... baed tbtu olue111oaUoD OIl 
.no:tfta1 hOlocl . obaraot ... Ut. lahnl U"I pOl'fll OIl 


























ren1t 11\ ap,....' .n .... U.dU ... ' .,"" 
at.rnal . t.narlU .. 1 .. to the inel .. of ""ell • te4 
• 1M til t.be. e (u. "'U u 3a 1a , ... 
.lWlDllaa BJ. ) '1 • eorlln .utho". 
'tb0u4b euvler ( ' ''0) .... Dq (t 7) • H'Ceo .. 
G.~Nt the pa bWaG'll *11. 4 .. 0I'l1l the .ola 14 f18 .. ) 
t '1 414 !lOt at.,. aDI Ja: 0 • to t h... olen. 
T :t';' ('962) .tr ... .s t he 0 • of b 4an vW. 
• l1Da the .olaea.t4 tub.. ot So til Afn • loat.r • 
at ~ ..us.) ola •• lfl.s th. aoiutl14 tta of Oil 
OD , .• Ua4cler otolitu." ( . ) 
paJ't1aU, adopt the It etuH of tb. au 1ad4er in olul1-
,., I orc1.s " epeol .. of .ola 14 tUb .. 
t waltau eoan er 5 en. ( ' 972) 1f184 
t he .01oe14 tSah .. of %Dds. ba ... Oft er .t 
aJIII otolU .... 1 ... '. ~ .peel.. er t4. va. t al ... 
• , It. ) .lao h~ nu41 .. of the .OladU fuh 
.'naotv. of ... bla4c1er. 
1ft the PHl"t.t '1'" .peolea 'el 1q to , 
aft a .. od (f.'l. "7). ne faa11, io1aenS4 •• 3a 4lY14eC 
tato 5 'fUU1ee, ...... lobftlDa • • IdballDae, OWlltbolU • 
1u a!I4 Otolith1Dae. 'lh. VemU, Oto11t olUnu 18 
turther 41.14.. into two trib.. re.p lftl u4 


























~ ia be ftVuS~ JUD. .. '1' th. "eIl1I. 
I-
l10lieD S. iD the latbal • whtcll .... '0 .. a 
1D1. 
Otollth • S. 
a_. Hel'l'l ere 1Dcl eel. n ..ub,.·", 
Iler cUd4eel 1Dto tdb.. OtolUb1Dl 
owl • ~W.ilU. 
Ok.D rewan . I l owl .. 
and .6.SI __ Chu. I.e 002I1e UDlter otoUtUnl, 
~=WlIU ,. La "late. If". ... ' .111. Jordan 
a p1a 1D t il. tribe Q'NJ calDl. _J.D 
.took of H~~1I1lU le84. to tbe W .,. 
' .. oidof 1:Ia1 • 
• t4.. ft. tint arboreeoeDt tuh1 •• of .. cll. • coat. 
to m.rlor thl' tile tonl • In oto11t • th. 
lahftl arborNo 'tv.!nal ftr7 t.D 1 Il. 'fb. .ft 
.uIIm,a,1AJi1i .... to be 0108el.7 related .. tbe1l' 
p. blad4~ otolltU .... lIOn OJ' 1 • &lib. Bony 
th.ir. 0.., p .... allll daUUOIl 41ft.".. 'fb. nU .. U, 
IatllaliDae .... t o be a","rent ott... t ... .., 0101'17 
... ,.. 0 the 10 ..... th the.". roeoeat tubal_ 
ar . 1"14110" to pair of 1h0l't tv.1N1 the .tnotU'l ot 


























bf • • 1 pair 0' tubul.. • AD • ID the 
IIa1 01'1$ · ,. hoa the t.I'IOl' 0' au .... lD 
e ar ~ tu .. .., be Don wbereae Sa 
___ the ~.. 1. well ... eloped tu 
nat4. u .a nt'riOl'lI wUhout 'Ul. ntero- 'val 
QpaU • ftl btUilI oto11\ oia pI'ettente w.d 
Itt Ucma SA the etftHllN o'.no _, t Wl •• 
fh. .'b'Uo~" 0' 
.. olv. 0 01'41 to t I Nol leal. batt'ta". ':he epeel. 01 
tb. JobB .. "" bent"o h . 1Ihe, ban sntertCllt 
aM low_ j •• ith ..u a_eloped laten1 lin. 
• or'l the .. nth latel'a1 arboftHent 
tubal.. 01 "blob the OQhl' b llOla of thl tlnt 1: bal. 1-
the eden tb p . onl • • bt..u. ... 
lathal.u.. 6l1li OtoUtho1d1tlae , . U, tv 
"'tee lay .. t .. cUll, in th... . ' • tJM7 •• 1 ... 
4welope4 AI" oeDt tubaleo pool'lI' tora ' ",eftl lSD. 
oree 
leI_ GOcNI:'I 001_ eurfa • laJeN. 'ale au: faa", 
~oUth1Da. bu rediat., to 41ft t 01 1 Il~' .UOb 
• I .. 
ott_ ' .... N Vb ...... QtQllth •• 
~~~.  f ... 


























fbI .tnotve of otolltu ('acltta) 0 ott ... anot " 
but. of nlaU~ betw. 41ttU'eDt . .... bthal • 
Sa Hla, .. to JohD1aa. a .... tI, t be • l'lt.7 of tb.1I' 
otolltba. SiaSlu17 eto1ltbo14iDu aII4 OtolUh1Jla. an aleo 
• 
ftlata4 .. t her hayt .1 t ... ~ltta wit , b.llow allterlO!' 
p .tutor lep ..... ! (,lat. fIll, fll.'). 
fbI d nel . 1; ot '1I1801"J P "' '"OUt lOw.r , •• 
a ... -1n17 d • to the b thio he"!t of the . plOt... lD he 
preaellt. , t hough ona ·. 1 .... ., .. to th. iDt .rq1 
. t ruotW'.. .. b1a44wad otollthe .n~ .arp 0-
aetna . J14 ur!aUo oha Gte .. aleo U uc! led .l1li , lyen 
e) 0 14tfttl 
2. 
SpeoSaIlU Weft ooUeot.. fr ta"l l1.te, Ul .t • 
• hor. ..1ft... 'h.' .... pr" .. " ill S~ fo.real1D " aaMiDe4. 
Care na tak to eeleo' 0D1.f "'tao\ • ItIl8 to. \h. tUClllUil1tt 
.wale.. 'lb •• pees. Mntlcml4 til • ten are c1 . 1''' 
1n tbe .feHne. coUeoUcm .. of t C tral Jlarlll. 
r ieb.rS .. a .... rob IMtl t •• lIdc1. pea C&ap. 
'fbi tera1llolog of Bub" " Lqler (t95'1) d. fOllow" 1D 
' .. crtb1D8 the hOMt r1 M d IIeJ'1IUo eh ct..... Jil 
..... ,"_ lat.ral l1D. por .. of euut a lb. PI 1>la44.r 'be 

























of bead to .a of al ,.,.. 
Create., " ...... , at 
01' in ot tu.~ donal 8pina. 
UIIa.l1.u .. mllllu Gnat .. t U.. 10tl of tba 
b 7 at ori81D of f1r8t 'plDe. 
lWAll..l1l.AUlAllILJaI iMllUI6Ill l.eut 4ep1b at oau4a1 
peduncle • 
• 1lILJ..tlllQiI' DS.t.ftca tI'Oa Il108' s",teri ,otot of 
'DOUt to p 'er10,.. tal of ° erou1ar b e. 
ZDUJ:WUalmsl·a· I lIutuG. thIl Up of 01R to 
baae of ftret 4&raal .,tot. 
~UlMl!.ltll !he tm au··tl 1mC~ • roe. OOnte 
bet.eeD of .,...baU • 
• !IIl~~iJU. AD, rlol' at SIlt of the. . .. \. 
the fro:t 1D of ttleblt. 
llws..JII.J.auza' Aater1ol' a n pODt ot .. e 
,""",,0111")' t. tbe po.tel'll»" ao.t ,01At of 
tbe 111'1'7_ 
'OItt.,..1or 
1 8 q .,.10. 'ap. 
of mallulbh to 
WDlCU .. URlSIa' Leu' wSdn ~ei til orbite • 
• DIIU!l&l~I.ID_' of epllle to 1ta Up. 
bWa;U:AJJI_aa 1)s..tuce tl'CIII ,...e hee of 


























• •• to Up 01 a1 faa. 
_ilD ....... LIIlMI. (Llh of eo .. tra 
the Ill · ft' 11l'I11. al tb lJae ttJlllJ.aaUq 
a 
1.0&1_ .on-
1IIIU~. haa of donal t1a t or1C1a 01 
aM1 fSaJ. .. abo... latual lSU aM 
lot 
low · UBe veH Uk_ M11U'1'" 
.1d 1e .w. lUlU" ...... 
IIoI',boeetl'U MlIftI'eIIl4m'u ftN UP"'." la ,el'Oa,-saoi. 
of .~dalN .,. 'lUIn.... t eu 
'l'ajp' .8l'8 aleo oal.aw.a' • 
Ant u. • • ra4aJ'4 ... sau e ... 
t pao ot ooetriolot cf ftJ'sau en f. oat ~ 
lUI t he eq U (1). (2), (,). (4). 
( ).!oJ + ~ c .-. !a •• •• (1) 
Il 
art ,.nat_ (8.D.) ./ , !;I~! 2 (2) 
- •• 
.-
ft'S'U' ( B. E.) • •• • • n) 



























If puo Of 0 .ttio 'of SaUoa .. _boY. 
to.O, \ ohara.' I' 0 14eft4 to " a la'U. h.rj,o. 
aU.) 0!II1l'lU~. er. It it 11M aben ".0 til " •• 00 "' ..... 
to M "V1 11; U. 01' hlp', ftl'tan. ohaft "1'. ns.. ftl's.. 
,,_ ..,. h • to 1: • 41ft.Hft of \h.SI'})aU "01' 4", to 
th. Uft • """ t "1I' 'U' 01' 4'11. t. noW 
ohaN.,.n. ..uti. 1Vfl ..... alao .W41t4 to 
tretaD4 thil of ftr1at ('Ian. ,,.,,). 
Boa, .1 to, OUODC, olen of oUiqu to hod-
ao tal, th ten'·' eubteftl'.l 01' lOt.new. end., 01' 
.., 0' O'ftI'laJ per ~_"I as'''U7 ,,1 \ \he 1 tal 
DOlI .. , peedUI.., ,l'Otl'&o\11., ,NOp.J'Ol. "l'I'IIt. 01' aUn. 
t. ,. wi 01' w .. thout • row of ... \ , 
olDSn .. ., 01' .., Dot be ,NII.t, palat., "'1', ptel'J 14 
aa4 t t4 tul • "tribe tVOI tOonlu D&I'I'OWJ alll 
_lbftU • .,.rated, '"' fl'oa 18t I 8Uls fOQl' , aUt .tal 
touth, po ob · • PI"H8tl bftaoht"tepla.-. I 
lat.J'&l U.,. 0 tSIN eat_Inc to aat:lGol lUI tub .. tre-
C1 u,. hed. bon of the lall 
.,.t hSehl, ..... lope4. 8OU\ oh1n "Uh. 0l'J , .... 
c lover, •• " or uaJ., .. ,,1 wU 4 .... 10» t.. • 
op.:rol. wit .. two flat epin ....... ".ba. 24 to ,0, o'olUba 
1uct, 


























onal, lat t •• UUlU, l.oDcw1 aaa1 fta dth two ep1aea yet_ r_ -tboraoto, 1. ,. Udal. flra 'dual1, ~ ton .... 1ttl iIlt ... 
lIl. d\h t oomolutl0 • 111101"10 ."UId..... t .. n •• 
, ..... "",. ai"' aa a '-ort toft fl.lh .. 
l1y_ ... till sa ........ uo.,t sa COeaaSa. " of tla • 
• ,eos. an ooutal tone "WI ..... turl .. aDd ut t0ua4 
ill the « .. ,II" • of tht o.oattftef1tal. .zt.lt. of til. 
pow '0 lar ... u. thOUCb .tta •• 11h of about ,0 .a 
0DlJ. OM b1a44tJ'1 of .,OM ot \h, epeol •• aft .. tOI'.uSq 
1el"«' ••• , " of \he. iet ue tap i food t l eb .. 
a few . p.-:1 .. oftU" ocJ IIPO'" ale .. 
ft ... ftohee an bon .. oroateN, '.N or 'WI. 
btcaUt t tl., pI'04.. • ., the $0'ImI! sa,l'04uo '7 the 
n1ar a. loa of the • 'bla4ctel'. .All the .ped ..... 



























" OJDIotUo kl, 0 t IIU ".11 1 .. of ,t h .. 01 t. tutu, 
...... ot aa. 
t . blM,41.,. ,,1; h ao" tbaa ' .... 15 J&1ft 01 
uboftet • 1Ia1 .. , .. tal pO .... """ •• 2 
blatt. with 1eea ,pain of 
U' wa.. • . 1 .. •• 
, 
2. 0.. Nat • .,. 1fttll tero-laten1 1 ... .. 
II _1ft ., 'hro-lat 
npaulOM •• Otoll t!G.1.IIIII" 
,. Od 411' wl1!l OIl. 01' two ~ .. •• •• 4 
Qu bl,44er with t tuWl .. 
4.Ua el-..'. ,,1\11 .ball. ttrSol' •• SOla .. s".. 
poet,. to crocw' ('O' oUth'" 'IP') •• Oto11thoi41aae 
1tt. ort "nll aMP ».ter10r CI'OOY' 
( , It, .) .. kthal • 
poptto ter to the . na o~ tSab .. of the fuU, tao .. 
of %DU •• 
44. wi. ~uo-1a\eN1 QpUll .. 
aD4 II , tubul .. 
•• 
, 
2. I' ~ a t ll fly. P'" "pal'a\e4 117 f1~ 
_r~, .• l~ .W1tora 01 , .. til • • i.tlillllil 




























4. eSllpl. withCNt ftl~ .. 
tl' vitia t ilIulee 
Ga." 4er vith Ollt or two tulNl .. 
"114del' "ltb lION tbaa " pain t 
tIul .. 
t bul .. 
6. Oct pair of t"lIu1.. eaterloJo17 
ho pain ot tu1N1 .. antulor17 
., • A pair ot Ult.l'loJ' tutNl.. OIl taOh .14. 







men4l1ta to hta4 but of eDIl. tsa •• III. 
A palr ot poettl'lOl' tu~ m_lea 
to Is 
8. Lower ~av vlth 2-4 atilt 11 1'. 
Lower 2*v _Ith 5-6 a tal pone 
9. aa1 fsa _Ith ., ftJII 
111&1 t.iIl with lION tbaA 9 ..,. 
10. law _Ith _t11 4 ... 1 ell oa1l1ate 
la.. vltboat OUIJ.D4 .. 
1'. ubofteo ttu1lu1 •• 1 " Ill tal po~ 
ot dbUllOt 
M'boree eDt ~bQ1.. ehon. tal pCI'M 
U.-t iD , 












































"_ Ii ., 2 •• with .111110 'Htb •• 
J.ower 2 ~ vUh 
'*' 
toeh •• t4 
'4. v,p • 2" vlth~t c In .. •• 



























t Lover 2'. vlt1'a otle or We eental tlarhla •• 
Lonl' 3 " dthout U1 barbel •• 
2 Lower ~ witb 
L n' .t •• wiU two antal bUhl 
, 8.00114 tonal tiD .Uh 24-28 ,.,. 
SeoODd tonal fa wit ,0-,. rap! .... W 
bel' JdII\att, ee.l4ta o".no14. ow 
,. •• 1.h DO talareel teeth 
4 ~ witb narrow lark obllqu. baQ4e. 
"OoM 40":!! t. 27-29 L'r.1/12., 
.,iM t of 1 of h • 
8001 .. otuoi4 
B041 without ~ oblique 
5 B 1 vlth otoo14 80 .. 
8 • terib pfte_t 












































to DOHel ftI8 20-2, 
Donal ,.,. 2'1.,2 
21 
~.... .. 
pr~ •• OD1r •• 
•• 
•• 




Mal 1m .1th 'I ,.,. .... 
fa OI.U rdU8 .,.,. OD loveJ' 1SU ott1Nt. 
... q .. 2 ·~ofh"'.low o · 




i&-4K, aeuta! ,OI'M ,.., 
IJ.&ajIlG wltb 2 p. ba of ~.. •• 
,. 
18 
DDPMl I'a1II 28-29 
Donal .,. "-44 
~ tum t ." or 
7 riUl 5 Pff7 
ell · • 
•• 
•• •• 
&nll1II.1' I'ft of 









































10 ,e •• •• ft 
~ eftPlr 001 •• •• 
" 2t nJe2"~ •• 
nal ..,. a6-~ •• •• 12 
22 {4aI'k N wi.' .uok ow.tq_ • L r.U.t,/1 t •• to aul .,sa. 
,., .. , la ..... , .w4er wlU 
it u I'M Wl .. •• 
•• 
2' ,,.,U· Yitll nll e.elope4 n J stU nkere t tl1 J ... Yltll 
"U1,N • t • • tenor tuWl.. •• 
,.Ul. Y1: odU • I1U 
l ... t a/'6 •• •• 14 
14. • SJle • l"Oac, 42-6~ til •• 25 
.,sa. _.1 
• 4 ot Il •• 2T 
peir of '.101' ~:r. /1-81 40l'N1 
IIDI~ .,111 •• 5-50J'. Iotl'.10/20 ........ .1111~~ 
"', .... ,._ n aoN t baa '0 ar "" t 
tullal.. •••• 
aDI~ apSae 




























blad'er with t. teal •• 
npaut.l jaw wtth UaU ... 
,Ol'te •• • • 
•• 
er r_ of 1._ jay teet11 . 
4,.,.1 I • .co ual .ps.. 1 




" till t tit. Ltl".1-e/ ••• 
• onal ~ 2t-26 •• 
Ca a1 till t " Ltr.9-to/ta . 
'OJ'8al • 2'1 •• 
. ., 
•• HIllY. "nU • 
Lat.nl lSD. wtth t." tt ..... •• 
" 
" 
(17 'aft 1:"'1. tSpe of p.blo ts.. 
bluII, lwei' 11, wall 4,.,11 I 
MO. ODII aaa1 1M' of .... 


























John i » a och 
179' . 
Fowlor , 19" . ll!l! .1 C0 . 1 .... • 
iieber nil d ,. eaufon , 19 ' 6. 
7: 526 , - Coll l (llon , 1959 , r.yll . lnpt .:;.C c~~~ APneA, 
~o .11 55 a 7-e1-- :r.~a.a8 , 1962 , • v • d o fi1n ., 
( 1, ),,-, 17'1-- Chu, .1.0 4 ~u , 196" ~~ .... lJ.!h : 
19- 2( ;-- 11&4l nl , 1966 , i . ~. -2io , ~,65 
( 196, ) 1- U d ThtUlkaa , 1968 , i . ~IIUO:.&. __ " 
~., ~(2},'6-'9 1- ).ohan , 1972 , rnU.n i . __ 0, .!il 
82- 98 . 
~WI1Sl cas tel , 1 
n oah) . 
, t r • ':h19rrl 9 ( 'rH e . JObniup c mt. 
In , 19, e, ~. i ., jl:"e (T) pe , kOle eol or 
Hamilt on , t. pe 10e, l1 t), 1 Gan e. ) 1- ehu , Lo pnd u , 
1964, .0nofT . l1!b. 11I;- Talvar , 1971, i . 
bi ol . L . 1n41. , , , 24- ' 26 . 
• 
~u llaa ll ton , 1822 , Al.all:1a4&h.1.'~IIIo&o":::':.&IoII:~ ( T. pe l £W.w 901tor 
fiaallt oD, t ype loes lit, . (iBDl .s ; dee1(Jl ted t ) Jordan 
and ~ ho pI on , 1911 ;-- J or dan ~ nd . tar k , 1917 , ~. 
JW:1lU. ., .1JJ. 451-452 • 
t l r poa 1R I e e bladder wi th on aT t.ro- t aral . %paneiOn8 
te 1 ar Lorescant t ubules 11 to 15. t he flrst tu bule .st.nd. 
t.hrough t n..... • s . ptu. 1l1t o he d whore it 1Jmedl a tol" 

























the outer ext.edinl lat.rally to .nd in a palmate tip under 
the akln of the Lranohtal vall oOT.rl the aupraelelth , 
otolith. (ea ltta) enlarr ed anterlorly, pointed poat.rlorll 
wlth an anttr l0r inn.r 1ndl.tlnct ~ .pree.loD and wlth 
shallow carginal ,roo •• yoateriorl torcing Q 4 •• p pit.anout 
with thr .. r ootrel por •• and fi •• car lnel por '1 loyer jaY 
wlth fi.. en 1 porea . mouth inferlor. anout OYer lapplnS 
lover j "w, teetb d1fff'renUated on upper jaw and unifOJ'llly 
vlll1form on lover J~.' a ~.d1tn .ental l r t ole aa) or may 
not te preu n1. . 4· . n-~ , " 22-,4 . 
General 41 trlbyl10pi I ndo-Paclfic ~ nd tropic , l Atlantic. 
T.p'l J ohniu. carutt. Bloch. 
11m rlu This gen'l18 i o r.~r ... nted b) nin. speciee ill In11a. 
JOhnip, CArettA ~looh 
pl.'56,.( 'l'j .• locality' Tranqu.bar) ,- Jchne14.r. t8Ct. 
~. Ightb . BloShl74 ('l'reDque bar) 1-- Cantor, 1849, i. 
Albt, ~ . , .l.11102e (Pinan,,) 1- !J1eeker,1874 yll'l1. 
w . ..,. ...... .t!1. em •• rd,!!I!. jJl48l-- Jordan and S \ lIr k , 
1917. ., 11:45' (Ce~ lon)l-- Fowl.r.1926, 
W:Alo. W. &lMlel;t . .a£.. ~ at 0 ( 1. OIl~'y }J 19". Bpll i· 
, " . .!l ',:i;.' l1:JiJl. _~, Jla384 (Ch1na) 1- h ber and ~o 
P e~ ufon. t9,6, .c..-;,;.ao Iw1o-Ap tr. A£~WiA.' 11529;-
~unro. 1955, Barin' end tr.,h w ter of C.¥lODI 



























~,,~ ( taltalr) . - Ilah.r and ihlt.h.a4 . 1974 
F. A.C. ap . 14.~t . Sb .. ta 'lab Purpo ••• • , ~ola'D 
Jon 2 . 
~J- r..arol1 . ' 881, Term'n • .£li.Wi.U 
(Canton) . 
5 or ecimeDD J J<t !! '<a u; 21'0 III , . t'lle ,7- ' C- 68r 
174 ~ , f.r.al. , 1'-7- 69 1 191 a~, ~l. , 17 - 70; 
154 • , mal. , 18-1- 69 ; "2 , al. , 7-1( -70 . 
2 ap.el eDa l Mad . a , 186 Qa , 162 ma, f • .al., 
, 12-68 1 4 ap.ct..n • • Kakinada , 154 e:, 155 ea, 
110 ,1 !S8 a , le , 11-66 . 2 'reoa no 
Tutlcor1n; " , ~, fa. 1., )-7-68 , 126 ea. aal. , 
7-8-6" . , 8 pee1m.D. Puthalu (D.a l' eft pe Coaor1D) , 
2( 2 .. . f.~l. 4-8-67 . 2. p.e lUDe: V 1&HlIj , 
179 em , 1Il1., 7-8-68 • 
~e orlption: :: . x, " 27-~ 1 P.17- 10; A. lI , 7 ; C.17 , T . 1. 5 • 
• 
body opin 1. ah~~ed , he.d blunt , int.rorbl tal apac. 
f l - t, outh infer1or . jawa ~xt.,4 to zl~ 1. of e~. , ol.ft 

























upper l~" . U h all outer row ot enlarged teoth and an Inner 
row o! vUl1!om teeth , lo.er ~a" Yith a b n4 of yUl1form 
teet h; prar eAl •• th ".11 de.elop ; prfopercle terrated, 
tlp of eDeut wi th thr.e ~ 1.ttnct rost 1 foree , 1 
por.a fbe, outer u r Bi nal porea cleft-l e, inner u r, 1Dal 
por.. d jat1nct ~n d median r elna1 pore on a .. dian lobe, 
lover .1 .. wHh " t.e ental por .. , outer ad inner mental 
pore. dtlttnct ar~ a =edlan ml !lta! pore at tip of an elevated 
proj , CUOIII , Ul kc Y I'J lI e,Ort ud . t ump.! 
ODe atd.· C;~~1d scml •• on 0 ee-:" , preop rcle 
)k 
c tenoie oc"101 on r ut of bodYI lIlteral l1ne 
nd dentate OD 
nl! e, Vo/i.4 
ppeflra a. 
white .tr.all: orFi1 atin IIl o'7e operele anel t era1naUn, at Up 
o r cauAa l ttnl late 1 llne .eale. wlth bltu ted branche •• 
Cae ladd er tapen poe t erio r l )' ntendinB to "Be ot anal 
f inl artor'8c~Lt tu ul~ .ell caT.l oped . a ort, about fifteen 
on eaoh a th, otoliths ( eagUta) 'Johniua tae', .plne. of 
f iret dorsal f ln not s trong, .econ~ doru~l opine l onget t , 
firet doroal conneoted to •• cond do al thro a 10" . 0 lI'aIIe l 
. calea a l a nt ov r the taae of •• oond dorsal Dd a~ t in.; 
t i nt ra)' 0: pelvic t l ne .lot\~ .. 'ed j . 8cond anal spioe !lot 
o of c~udal clon~ated . 
:' ody dee;; &l" ~ to pd. poe:, "0 ~llll1t flnt do . al d •• p 
r e' , oeond dOrGal , C u lal nal an ~ pectorol 11 p 10 «re1 , 
l ateral l ine wl th • whUe strok. 
( t etniled co~ph ~trlc a aaure ente prd tody proport ioos 

























Boag KODr , Ch • ~ .. tra. 
, I This apf'cla& call ba aaeU,}' Uantlt1ed by the wh1te 
streek alon t he lateral 11ne. 
&¥1iW~ 'lauspx ( A,}) 
(Plate I, 11g. 2a) 
, • J!!U. --!t£a,'~. 
,!.H' I 1927, '2 , ao.2a26C, 19" , m,; . .. Spd • .nal • ....I!J. 
&JiIiIU.a' 447 ( Siappore); Mohan 1972 , InO l.n i. L1RJl., 
12' 62- 95 ( ~o.baJ ). 
\{\ t Itt 1d. 
5 epec1meu l BOlllban 177 a , teaule, 1 ' 3-69 J 
Hn D , toele , 2a-1 721 176 _. fellale, 28-1 ( - 72, 
141 1II~ , ~la , 2 10-721 140 am , cale , 2 1l -72, 
, speciwonol Vera •• l; 220 Qa , flo, 2S-1C- 72; 
225 ca, fell: le, 4-11-721 2;" C _ r le , ... 11-72. 
pegqr jpt:19D' 
li. 1. . I, 2 'CJ P.t7-1S ; A. II , 7. L1.47-48 , 
Lt r .. '-6-'/1 112 J li. li ."/1/1c-". 
! 04) e -lndle ohA ped , he ' 4 r t~ er t lun t , dor cal profile 
iT~du411J aecond1n( , ~DGut ov er lappinG pr C3~llll~rl.s , lower 

























extencl1q to halt of e 0, eye 1&1'\ et noui .. r 111 lobula ted 
at tbe outer ure:1Ml po,.., upper jav vl!h 111ft outer row of 
eDlars" teeth and inner ro •• of vUl1fora toeth. lover j " 
vlth • broad band of T1l11fora teeth; pbar,yngeal teeth 
present; preoperclo serrated, 80ale. c cloid Oft oporclo. pre-
operele serrated; _cale. cycltid on opercle, preopercle aDd 
cbee' • etftc !1 Boule. Oft bod) Sftout with' ro.tral poreo and 
tlTe rllDol pores, aBout aargln vit h III deep clett at outer 
.. rgl~l porea, a sballow cl~tt a ' inner aarg1nal pore and 
the median aarg1nnl pore; lower j aw w1th t 1Te .entn! pore •• 
0'10 bladder Jobnjull t ype or ith 14-15 ar boreoc on t tubule; 
otolith • jo 1~" type-. Lateral 11ne orr itl'lte alo ... " operel.e 
termln tine at CBud~l t1p. tiret doranl spine sbort, second 
and thlrd 1I0re OJ" leu of salle helaht, leet 8plao of fir.t 
dorsal 8M f1 t ~p1B. of lIeoond ~ ol'tllll of sIn:. he1£ht. caudal 
tin C\IneBte. e cont! &n.Ill spin. ehon Dot Ter;v etroll£ and 1 
of tirot anal y and oquals to ~. J Ul'Gt raj a of pelvice 
fUifort\j llIinut. oe ,,109 01'1 1; ... of aecalld doreel IIllId aDal 
fina, eUl ko moeer , \.e1;.- developed :rt ther nat with well 
developed simple eurved opino. on both oldee. 
Upper tvo thIrd of first dorenl block , opcrclo ~ l th b~ 
blotch, branc! 1&1 r od oC~' cavlt1ea bbck. "tod; tl orar..ll.y 
(vetalled orphometric •• sa re~ eDt. aDd proport1oft3 cre 
eiven in Table 2). 
DbtrUptiop. 

























DWIailW <=Wer, 1 ~ whlch belo 
oIolul!u soitor (HuUton) 
( la t . I, F1 • , J 
Colli" c91t9£ <=Wl.r. 1e,o. • • _. J11.6 
(Oa , Ira.aUt •• t r1's),- nther , 1 60, 
• •• laY 1. (Ch • , dcuU }J- DWl 
1 9~ 4, • • • _, 1J.a154 (19 " 
1e _el. or). 
-
II' , 
"Ohll! a coAtor »1 t • 1 I> ,i- .::.II&-'- ~. ailWl* • .,a1141 
-
ota. 
• Jla4 5,- : &1w r .114 3heU1 , 1971 ,1I::as. lpet.p 
" • .di,l •• .74174 "- 7bher • lthlteb 4. 1974. 
oU;WWA sRUor -a.. , 1(1'18 , 'bbelt of "'Ha, pt.2. '87, 
rr1" .. ob." , t96e, .[ ... llojrh~I...IiI_.a.t:'J~,:u~~:r&.~~~ 
1!1. t1a.77. 
taU".c ner, 1866, .!W. ~ • .\utl • 


























co1\or .L1n, 19~, MMIr.. d!. I.., ll"78,- Chu, 1.u aIId 
Wu, 196' , ~W~. _la. China . 28, ftc.1 •• 
d". 
12 speoimens . Calcutta, 171 az , female, 
177 ma, temale, 17-11-68C 149 .. , asle , 
146 ma, cal •• 1'-11-66, " 9 .a. te. le, 
"7 ma, te ' let 11-11-68, 1,. .8&1e, 
''0 am, ale, 1C-11-68, 146 , ule, 
125 ... le, 10-11-68 , 110 , .. le, 






1 11 8; 
D. IX-I. I, 25-29, P.'6.17, 4.11, 7, C.17.1.1.49-511 
Ltr.7 11/12-141 G. k.4-5/1/9-12. 
Dody .piDdle eha d, hud rather pointed , d01'8&1 protile 
convex; lower jaw ahorter than upper, olett of outh horl.on1&! 
exteodlnl to 81ddle of e"e, . r uth i nterior, aDout projeot1aa 
OYor t he upper jaw, upper jaw wI th enlarged outer row and 
mlnute inDer row of teeth , lover jaw wi th a band of v1l11fora 
teeth , pbar. llleal teeth weU deYeloped , preo,erole serrated a 
onout vUh three roatral pore. , d DIlr, in porea, .. 1' 1Jl 
of ooout weU Indented d ~he porea, aedian JDal'f1nal. POl'O on 
a lobo.lower jaw with fl"e montal poreo. "I' 1.nal porea allt 
like, median .en~al pore dletinot wl -h • flo.b1 pad. L toral 
lino oxtonds to ~1p of oaud , 1 fIll , lateral line eoale with 
blfurc~ted t ute • • 
G 8 bladder 'john! typo ', tapel'1 p98ter10r11 and 
extend Int to nal ee . arboreooent tv. ules 1 "eft, weU 
developed, laet b Iloh' alon ated , otol1th (o. «ltta) 'johnluo' 

























C.clold Gcal re on cheeks and pr oyercle, cteno14 leale. 
en operele, naI e and other p rte of bod) . ee 1 •• etr' ft y 
c tenoid on bod' ; first do .1 "l.h etro Bpi ••• ocond and 
third spino. lont 0 t, doreal Un notched tlhallowl · • • abrane 
o! fi t dorcal tou , ueco~d anal e~1ne robuo , poin ~ , 
about 1 of Hre 1. AlIal raj J Urot 1'8) of pelT Ie Una tUl. 
fOB , 2 row. of inute ecdee l> t the bAlo of aecond doreal 
!lnd "In 1 t 1n , ill 1': !ern ahort , atulrpy • d dentato . 
Oterol. wIth a .teel blue blotch . 
grcJ • vent ~ll ' pale, upperi of first 
of cnu ~l t1n y . 
bod) do all. 11 ht 
dor al l1'e~, margin 
( r etaUed orpho trio .eaeure~cnt. nd proportiona 
In~ 1a. liu • Mala)" remlinaula and 11ldo-ch1na; in 
e.tuar1e. of ri?~ra Can 8. n4 Irravadl, •• cending the 
riv t r a • 
• he tn. areci .. ot . ak 1.in , 19,8 1e JOhniul cdtgr 
H 11too. ~O 'coltor' be10ntl to Johnlup Blooh , the tenus 
LiD 10 not ? ' 114 '. nc! a tenua Jol\p1to g hll.l been pro . oo.d 
(.ohAn , 1S72) for ~ro~. f" ocie& of subfamily Jobnlinee wi th 
enlar6ed lower ~av teeth .and btanl 1 mouth . Eabu I\ao 
and Jinha (1968) reoorded .llJil.W~ J12WWt.Wro~~ fro. 
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DC! ' he len h of • cond. 1 
.plee 1D 1e te t t t he a bOTe uthc eN de crib 
i. ooitor whi ch OOCU there co 0111) . it • not recorded 
by th • 
• an 
(Pl ate I, P1 • 4a) 
iJl1.l!lJ:.!a1 ... =~:.:;.:.~ Hohan. 1969 , i. 
• £1:.2&. 
Jl(1&2 )a ,2 .'2';-- ~ pe 10e I 1t 
. ...... ..-. 
a • Cult of 
~ lSC.~ 
1t ehe • 1974, Y. A.O. Bp. iden • Sbee . l uh rpo •••• 
, . ... e i ae 6. 
, .pecman & allb (Gul t 01 
t le. 1 10 8, C'fRI 50 .14,. 
1 -10-68, C ~~I 10.15 AI '45 .. , 
o RI Jo.' 501 . 
, 
21'9 • • t let 
le t 7-)-68, 
D.~ . I, 27, A.II, 71 P. 15, Ll.44-46, ~'r.7/'/l C-12. 
«1ll ke 5/1/1. 
In ataD4ard lenltb depth 26.7-2 . 0 , e 11 1 t h 29.,.".7. 
In head . el e 1 9 .5-20 . ~ ; aout CC.6-,2.77, 1 teror It. 1 ep ee 
25.( - 26 ." ca a1 peduncle depth 29 . 2. ' 4.8 ; Ie th of • • eon 
do al. ephe 6C. c: 4.5. t hl:-d dor a1 apine 56.5-62.5 • • e(:on4 
a~1 .plae 29 •• ,.." I e t h of ctq 
pel 10 f l n 5, . 6 6.6. In e) e, s nout ' " .)-1 54.C, ntal. 

























Snout overlapping lower jaw, mouth inferior, cleft of 
mouth horizontal; three distinct rostral por@s at tip of 
snout; marginal pores five, outer ma rginal pores slit-like, 
inner marginal pores cleft-like, free margin of snout 
lobula ted; lower jaw with five distinct mental pores, outer 
and inner mental pores deep, median mental pore at base of 
a short solid mental barbel; margin of preopercle and operc1e 
not serrated; upper and lower jaws with a band of villiform 
teeth, outer row of upper teeth enlarged, lower jaw wit h no 
enlarged teeth; scales cycloid on cheek, preopercle and 
opercle, but ctenoid on body; gas bl adder 'johnius type'with 
13-15 tubules; sagitta also 'johnius type'; dorsal spines 
strong, second spine longer than first, third slightly shorter 
than second; second anal spine half as long as soft rays; 
caudal fin rhomboid on lower side; gill rakera rudimentary 
short and stumpy. 
Dorsally dusky and pale ventrally, first dorsal grey , 
second dorsal light grey, pectoral and caud al fin lightly 
mottled. 
Habitat I 
'l.'rawling grounds off Pamban in the Gulf of I·lannar. 
Relat i onship: 
The general body form, number of lateral line and lateral 
transverse scalesfand nature of barbel bring~. mannarensis 
close to Johnius dussumieri. However, it diff@rs from the 
l atter in having c t enoid scales, a shorter mental barbel, 

























" (Bl •• ker) 
(Pl ate II, Fic.ta) 
UMbria amllU.mUl »18 J.: r , 105' , 
1; ie, J.~54 t ra). 
• 119" IIAslwf.d 
Gunther , 11.>60 , • l.lan •• 
pt. 21182 (l.ac1raeh 
( :adra ) ,-
JOl"Clnn Wld ..: tart , 1917 • .IIIIoIl' t •• .11: 454 
(C.ylon>l- BArn!u'd . 1927 . n .,:,t • .A1J:. •• 21. 
pt . 21S8t (,. tal). 
t.:.Sl!4l:..:.L~ rnCT9ttt!na Ble.ker, 1874, V.u)u 




!i!!1-~., J2t,20 (BODba:') J 19", 'DB. teo jl • .:l' lAt • 
•• 12141 2 . (la .... , DOD J' . !.l t.ra) . 
JOhnlu!,! eef9P,Caml f owler, 19 )0 , Proe. ~U' liI1 • ..Jl1. 
fllSiad .~ 1929 , 652 , PIIohsb , 1972, MI~II.I i.. 11 b., 
16182- 98. (Galt of MaftDAr).-- r l sh., • ~hlt.h • • 4, 
'91., P. A. O. 5p. 1d.ftt. ..t, 'l~h Rurpo ••• ,. 
D.nd rophxpe p,crRpt.t! Tr.wava • • 1964 , Cpp.".""- Datt 
ud 1'hukat, 1968 , i.. BaM! m. q1fs. ,!& • .,u.,., 
( iial~a1I) . 


























5 tJ pee bl)ZW • nds Ill, Palk bay t '54 , 
fo le, 1::'.11-7t. 1'2 0 , cale. 14-8-69. 
131 • aale . 16-9-69, 1" 0 , f •• de, 
1 69, 122 am, enle , 17.11-69. 5 apvei. 
mell , Pazabu Culf of ).lammr. "2 H , file , 
17.11-69; 16c DD t f.G~ l., 'C.3-68, 15u , 
tomale, 7-6-70 ; "5 _, eale, t~9. 
157 =. t,,:=.l., 1C- 6-71. ;] apeoU:8wu 
~utlcor1n, \,0 _ . f mt.le, 6-~691 t'~ 
te~lo . '}-S-69. 
Descr,pt, oo. 
• 
L. IX- II, It ,0.'4; P.17-18, A.II . 7, C.t6-17. 
Ll."5-4£I: Ltr.4-5/1/1C-11 i G. t .• 4-5/t/8-11. 
Body epindle ehftped , anont not fo1ntc~, interorbital 
s pace s l1(Sh l~' convex, !louth iDferior, cltft ofcutll 
extertHrg to 1""1. of ere. snout prc3tct1nc \'-0;; OM uppt'r 
.1.'" eyes 8aul. vp1JeJ' jay with an wtClr %'Ow of enla rge« 
a band of vIDUol'll t.e"hl phAryngeal toeth pftDent l 
c clo14 .enloe on cheeke . preep.rel. lind opercle , oteno1d 
flcol.. on body , btl.e of .ocon6 dot'&al l1li11 a~ tiM "ith 
.1nute leal ... 
Jnout ,,1 tb 1'1ve rostral po reo , and ft'Y. !II. r61JUil 
porea , outer rg11l!<1 pore cHetlnct, altt-like, inner 
maTr inal cleft-11ke. t he ac41an rginal pore 
margin of -~ncut not loculated; lovel' ~av with 
tz4nltU1nr. 
J-


























porea t the lled1nlJ J:enial POl'. at t h. bate ot.8 111 t.. .!C'li4 
.. ntal barbol . G.~ bladd~r 'Johnlu. ' type with 15-16 
arborescent tubuleo , otoli thu ' Johniue ' typa, taral lina 
orlr lnai . ab e the €ill opon1n oDd to ina tee at tip of 
caua.1 t lo, later 1 line cLle8 lth ~ Luleu l flr~t 40real 
8 \1100 l!I1nute, 8C!COnd "orllel ot lne fta lODg ~8 tbird, laot 
. t1ne of tint dom 1 ehoricr t hlUl f1rut Hp loe aft 10 ua 
third, l~.t ep1ne Dt tiret dorsal aborter t .n flroS opin. 
of .. eon'- dote 1, flret .• DC! aBeOM dorsal cODeeoted b1 a 
.h~llov nbrane, .econ4 anal optne not verj stro 1.5 of 
e3' 8U , first 1'11. a of ~1'fl0 tiDS fU1fona, caudal fin CWleata. 
Gill rakera uhert, 8tout aDd dentate on one aide . 
( r etaUed .orp~o trlc J: •• eure.anta an4 proportions 
are (iven in the ! abla 4) . 
2041 dArk r;re~ to pale gray , f!rat dol' &- r lo dork 
grey , marglo of other t1nD ~roY . 
9nnrrrl d1rt[lbytlgDI 
I\t.al, .e t and ...aot {.oasts o'f . ndia, C •. l on, Sum t 
and Java . 
JobnlPC b'lqn~'rii (CuYi.r) 
( Plate II. F1g.2a) 




























~w~ ~walX1 v lenc1emeo, t6~. ' .. • 
~~~. 'OJ I ,s-,. ( ~ft t IDIt.he h- ; t,ber. 1860 , 
,w!.i' !.A. , . Of J" , (PSMDeh- £la" 1865. 
Y t U17( , .Prgp,:! a¥:.,,* , . 
• * ' •• 
t , 
~e1nd8eht'J.r, '866, Verb • ..s£;rA 
•• • ,,1G. lit7?' (ealCl.ltta) . 
rR1"tnt . '. t .e78 , .usal~Jili.,jJl2JQ' pt . 2. ' 9'. 
pl. 44, f l S.S (J3 ba:,) . 
• !!:l. JW!!., (9) J 
19.1mlbl!!l b 1 Cantor , ' SSC , 1.. An • • kMN, 18 , 
pt,2;'('47 (.849). {It'.loy Pe~ 1nsull&h- ¥ bel" and d. 
Ileaufon. 19";, • ..t15". 
• J ~ . " 
.u.= ~2 (Bm:lmyh- Un, 19"', b.I.li!tlo .I.iQ1. i..t Jl:661 
(Puklen);- SaHh. 195', '::"~·'L....a_f"~~u.~. ~:"'::"a6jt.l1sa 
226 (I.lltal);- Chu, Lo ~ Ito , 196" l:f:llQjm~~U:1!b8 
s.I....!:I!!lDs2.-251- I:'utt I'lnd Tb4n.' • 196<.. ...&_ ~;W: 
~~. ~ •• .§1J3~'" ( \ialt 11", %Mia) , 
John!»!! _ " .10 



























pl.1()7 (Ve.lnbar); Gunther, 186C • . "' . u:::.u-
2 1 'c~ . 
• 
~tn;!.W1 .I1.!!.W~tJ:JJ...:P1&hM' a: W .Hehe'·d , 1Q74 , , . .0. OPe 
14~nt . : he.to Fteh Purpose. " ~c1aen. John. 
5 upecimenol Calcutta , 211 ~ . feD· le, It .1t-68 1 
142 • te '110, 15-11-65; 146 , cal •• 15-11-68, 
16, . • 18 ,15-11-681 150 so, te.~le, 
15-,,-68: 1 apocteen , kl na6.; 1 2 am, ' 10, 
5-1 2- 691 6 spec1col'ln: Par. be (Gulf of . nnnl') , 
191 tele, 12-"-69; 190 • 1 e, b-1 2-7oJ 
"7 em , t le , 1 12-7f ; 127 a , to 10,4-7 9; 
'47 , mI.. , 8-9-7 ; 177 , fftlale , 18-5-68 , 
2 epecie I C l1cut: 1;8 II • t Ot \6-6-691 
"5 r~, fe 1,' 9. 
lloscripUona 
D. IX- X, 1, 21- "1 P.'6-18 , A.II, 7, c.t,,; Ll . 
47-49~ Ltr. 11/12-'5; G .R.~/11 9. 
!l ., 
~oOy epil:dle . pea , UPl·.r 3aw 1oDr,'fl' than lower , en 
of couth almoat horlac&tal, ~1llary stend1Dt to lddl. of 
pper ~Qd lover 11pe rather br one , ~eQ a~ove the l~v.l ot 
cleft of II!O tb; upper jew with n out.l" row of .nlcr,ea t .. th 
and n laner row of v1ll1forD teeth, lover jaw with a taed 


























"Dout with t1va rostral poree . five well developed 
marbl~l p01'80; lower 3aw .. i th n ve well rl GYelopect J:lontal 
por. t 6 baldder ' ,ohnlu8 type ' with 14-t5 ' arbor. oeut 
tubulos J otolithe t ,ohniue type'. Lateral line Ol"~JI.IllJ 
aLove o~erole , tormin tine a t t i p ot caudal tia. L.\eral 
line soulea with 1'1wrc ted tubul.ell . 
Cj clote , 0 10e OD 91'eoperc1e nr.d ell. ka , otenold CJ lee 
on 0 her parte of the bOl!y, r:1nut. a e .. 1e at batt. of do ,ll. 
ane! nMl ~ina . firs t C 01'8&1 Un b De tow'h , .p1fte robuat, 
doZ'. oJ. !'in 2hallovl~ notched . SOCO aSIal. in. etGUt nd 
Qtrons. firet ro) s of . entMl& fUlto!'lll; pec1lornl Un ahort, 
caudol fin rhOClbold; 111 rakers ahort , . tuIIP) aDd d.nta~e 
toward. the t tp. 
Body pel. grey to dark ere:, J ttf 01 ventral , tU\al and 
caue! 1 f in 4t.1' 8"1; colWl' •. riea 1n dUt.,...ttt 10 l1ti"; 
.entral. 8nal , c udal ODd dol' 111 fin Upa of apc-o " troa 
hl b!U" ~oaat Oft •• 1'1 ch>.rk IP"8Y where • • that of G~f ot 
~rm l' npooir.leu l1eht ens. 
1 ~.t·llec! morpb atric eASUr. ento a propor\lo 
G1'II £1.oa 1tl table 5). 
: he dark lIfty U p. of the i1 b er l.nteral 
trnnDYerflO count k.. this .p~el.. 86011, 14eDt~1abl • • 
~C_ml..AJn$J~~!Il' 



























porea well 4 .. elo~d , IlllOut mcal' in rl •• pl.' lobulated , !!Iett1 
cnrfZ1 1 porC! <l18t1nc t. OD a medbD lobo Ull l.a~ I' sp4>ol e 
It e un1c~tos with th~ anout m rglD); 10 er jaw w1 t b five 
mental poroZ! ; • bladder '~ehn1uo ~ pet t arbore8cent tutu! 
'5. otollth~ ' 30hnlue tJPc l • 
o 1('8 C1'I operc1e , precporel and tod. e encld J o)clo14 
calc .. on c.ock:l, lateral 11ne ori(lnateo bo". operel nc! 
terQlnntea r t tip of c url"l t1ft ; firot tor .1 opine l~ut • • 
cecon~ "ndhiro apiDe. 10 es- , dora 1 Un !leep].;, noticheil , 
lent op1ne of f1r t dOMrl crte,. ttulll Urot spine of second 
dOnlal ; :!pi.ft"'o otronS. Il:e"traet to\: h ; talle of secorul ~orea1 
and 0 1 with rowe of oe len, 0 ud 1 tin rhoabo1d , second 
nnnl pille a:rcllB , two t .. 11'd of first nal Tay ond 1. 75 of 
e;e <118 t cr, fir.;t ra. a of pelvic liNt fll1 0 J pee .oral 
t1n!l rhort , , 111 ral el'U thin, ('entn~. on coo Bide. 
I:otly UO. dGJ' e.llz, "lid h o.l1l:0 to 11l!b ;:r'e5 v nt 111 _ 
F1J'et dor:,nl , ceC)oll.d d0l'901 fllld CAudill 14 t crej . Operel. 
"l~b a 11tht £!,oy bloteh. J:>ectrircl' cd t' 1 tina h}! 1&18. 
llod) colour YGrl" tt'01t licht t~r _1 to <'l!ep crey . 
(£e~1l4ld IlOrph tric G sure eDt:! n' PJ'Oport101l1l 
are £;lVeD 1n 'tbe Table 6) . 
Ccpcr1 My riWUMJ 


























~ ...... ~ . 
• he epec.biom coUected fr 
the holo\n; ~ the Pad 1 .i:l1story 0\111 , anD , 
france b - r . i . 'l rnav of rlt1nh ltuil4nl:a . 
( lote 11, Ftc. 4a) 
• s,,:P 1lJr.I.li.f!. , 
c • - • ) . • , 1 . ::78;- Llll- , '1318 • 
, pt . 2t H.1' , pl •• " tlg. 2. ' ,-- t «) , • 
., • ,, ( ,-- Q11oh~1Gt ...r.~ th peon , 19' '7 , 
.t 1. fio . 4a351. 
Bleeker, la74 . l!.lrh. • 
1 '~ t • tet . - . t . : - 't U e4 t :? ( bUlpp .s, 
lloe!bay , J:atal.h- \lebor aM (5 . ufoJ' t , '9}6 , ~:.Al' 
MI:;w.;~~" • .:.J:P.!llw~ .t 1 . 542;- .., t h,_ 1950, • 
11~:a.J~~11h...L!:.tU~ :227 (Ba- 1) t- nro . 1955. 
1J!U~:....:.ll\UU:I!m....:~~f.!!lt!:!..sl.~~ " "~" 
" 
30. ·77£ ( .0 bay) . 
~~~ Qi!~...£l::';';",j.. __ l leei- er , tL5~ . - .... o&IoA: J::Ji~w.;~. 
• 
1412 ( bonah- Ounthu', 19£. . . • .o:o.I~ ' 
I 278;-- er, 1B6c ,-- r~ll . ,eat, 



























Cb , 1.0 r.'" , 196' , . . 
• l.1 (Chin ) . 
v llo , 19n, • • 
• .1"5, pl •• l rc! . 1927 , ..... . 
•• 2.l. , p't .21577 ;.'al , Z ul J\C1) . 
• ': Y V III , 1964. " C9;- Lutt 
1 n , 1960 , i . r .r....,. . «' ., 15:'4('-
! 11r r , 1 71, i . ~. 
oJ . 22- :'4 . 
,. Y:oh , 1972 , J. . ., '!§I 5- 98. 
Fiecher (; :h1~eh. d 197. , F . ;' . C • • p . iden" • ..:b. te 
rpo ea , ,. ciaen . 4 . 
6 op c • au, 197 • • t le , 1e 9, 
(t2 , ?-7 &; ' 6e 9; 
'5 , ~7, , e6 e , ,. 5-69J 
," - 7r , " 9 a t 18, 1 -7-7 • 12' , 7 • , It 80 elll ft , 
16, 
• re 1., "··-7 • , -I)ee 11.; 11ft -, 
"5 , f 1., ' ( - 7 • • apee t Ucorin . 
' t.5 _ , I . , ' C- 7 5 1 147 • • 1e , t - 7 
116 • male , tC -67, 195 , • t -7 J 
11 , 1. , lC 7; ' 95 , t - 7 8 . 
2 01' c1me • Mat! a , 176 • fe 1( - 11 
232 # e , tt-11 -68. • • 
• 
D.%-XI , It 2,.26 ; ~ .1 5-17: A. II , 7, c., '7. 






























Dod, ap 1e. • dorsal profile oem ... , 10 •• r Jaw 
shcn el' t llaf1 1lPPer , .... muUlU)' asttftllins be1cm4 ublt. 
lI<Ntb Ultel'1ar1 anout proj U n, ",0ft4 p sUlart .. , 
Dal'81D of _ out btlented. E)'aa larp, plaotd abon oleft 
of upper 3 ., uppe1" ja. wlt b IUl outer row of enlarpd , .. t, 
1M_ rowa of vtllUo teeth, lower j ••• ith a baD5 of 
"#Ul1to"' ten' (8011. t .. th are p 11n ill laPp ClOl ah 
canSrl_ abaeDt; pbnJ'7DB4!6l teetb nll d ... lop_. pr.opercle 
•• t ed. enout with tl:~e r08tl'lll pores and t1"#. r 81nal 
pono, lower 3av with t1"#8 Dtal pcrea I lan .. ental PO" 
at the baae of .. eol14 b r bela 8DI bladder JohDlua type t 
arboreeeent t ubul88 t4-t,_ .a«ltta 'JohlI1\d1· tIPe, lateft1 
Une oJ"iSillnt1na above \he operole end t ermiDat at Up of 
caudill filla latHal U.8 toal" with bl'8llehed tub .. , eoal .. 
OIl heod bod1 C70101d . a row of atnute 0 1.. at aeo 
dozeal bao.. " ccn4 Icnal apiDe of t1ret 40 01 tiD loea. 
tUUo • th1r4 donal apiDe .. lonS fla a.coM .piDe, 40"61 
tin notched oha11ow (llonp t10ft of a8OoD4 40l'8al apine u aore 
mar In ooollC' opectaone), .. udal tiD blOOD "#e. OW 
rak~ ahort , etUllpt, and den\nte. 
J:la1"k 1 to ple BH1 J I1nt c10ftal 40rk B"n c a1 
anal. and p t Ol'el fin. vith g87 UneeeJ bod1 pale p'e7 
" '-rall),. 
(Detailed IIOrph<laetrlC aeuurr.:lGD·to ana proporUone an 



























1, tululAnd . • aran, &dis, ~6.t IMiG • 
kh1l1pptn •• , 1nd ChinA, CbiDa . 
( t%') used the eec Uabl 
• 
-.;a;~~ ~~~~ Cuvlor. '0' ) 1 n (Ii cie without autal 
bar el no' d .h eDl.ll1'pd low r 3aw teeth. nc it eh0J&l4 
va 1l.a 1110 ,,() :;"'SW!.t.lln 1\:ulJ. til' IlWW;\ V ~leno ie ell • 16',. :allfar 
(1971) or ted ft sen ,...;;.a.;.~ bued 0 th pHlulne. of a 
barufll . 81~c th 0 char:lcter is cot considered a8 pnerle 
teat\ll'e in · b. pH8e.nt .tudy. ~he ger:ue ~;:..u1al 
not conald ret! to b~ valid . 
• 
JW!!11!~ ~~iI:&~ Kohan 
(~l~to III, PI . 1.) 
, ep c1r.ena t Verav"l , 197 mil (tctal 1< nlth) . 
1e le , 2."-72 ; 2r5 am, malo , 2,0 • fe 1., 
t!50 , Ilf..].e ; 1" 1m. le; 245 • e. 1 
epoc1lten: ~lo-r • • ' 2'7 Cltl , t .. ~ le . 2 11-72 . 


























D. -II, I . 25-29; , .16.t7; A. II , 7; e.t7; 
!.1. 4C-49; l.tr. G- 7/1/H .. 14 ; 0 . ... 4- 5/ (; ... 7. 
Body GP1n~le~h~ped , elOnf6~e . h . d ~olnted . do ~l 
profile ocenda C1"" ..u'ually; na.,. l 1 l"J coneeal od , cleft of 
Cloutil horltontal not " c U Be t'!iddle 01 :,e ; e ~ eo .mall, 
en bore the level of routh ; e~out pro In (nt , pro3eet1Dg 
well bej'ond ;;1" ~ al l1 rie" tree 1"t;1n 08.p1;. ol:1ll. te4 . 
\lpp~ jaw wl·th outer rev or cl1r.htl~' tr,ll\reecJ eeth no 
inner 'I'C)~ 8 fif villl!ol"ll! t.eth ; 10 er 30w with ( UlIiform 
l.'UI ot v111ifon: t •• tb , ph<· !' • i: , 1 t~etb poorl) develope4 ; 
preopoNle feebly 8.rra~~ ; 0' i eo ctanoid on tody , operel • • 
preop.role tln oheeks ; lnteral line 9cf l.~ wl-hout brf,l)ch 
tu tile j oncut with thren rootrrl POl'ClO and the 11181' I na! 
perrIS . cutor m:"ll"t"mal porea deepl...., in.-lented ; lover 31\. with 
t1ve cFntcl po.ee , • dian nd inner ~er.·31 pore. rl~e4 
b 0 !loch;, p d ; , pall" 0:: ahor' . Dolid cent-Ill t)ari:de a ' 
the posterIor caretn of 1r~er mental poroe ; eno tladder 
' john1 ty : e ' wit h 15 arter.seent tubul(o . otol ith also ot 
'jo niu!! type ' ; eeec a nd tbird l' ortlnl Dr,1M 10D{,'e8t . 
ee_t.r: n. vellk; caw! 1 Un cUIle . te ; !1rllt , _ of .elv1c 
tine 1'111forlllJ e ll1 I'D on min te , tump~. and poorl y .s."el.opec!. 
Loraall trey , vemtroll pale ; upper port jon o~ fir t 



























.taP.;d $0 blc • wr.~ntG d pro Ortir'1:l8 
re €1. 1n th Table e • 
• t CO. t f In is . 
tl te d1fterent! ell trOD other "peeiea 
by tbe rt!:Je ce of t1l0 .1ti\~te i' OOt3 on lover jaw r.,~ elon.tr 
bac1s . 
J I:':ohnl't 
01'..11 • 1972 , lr~lqn ~. ~., 1 :62-98. 
l 
tod 
Caft blc4d r ¥!~b nterCl-l tera1 ex ... annion {b ~rbe d 
e:rten(!o t .1'0 
t.l~ divides Into iftner dlvloion bronc tn6 del' tbe { 11 . 
the ~t.r exter.41n laterally to end in a ~ltat. tip UDder 
tn. .11:111 at t.he b ftcb101 vaU eO'f'er1nE.i the upracleltb • 
(lttll1 b 'Johnl 
poDt riorly vlth n ~ 110v .n erior dOFr DioD on inn r lateral 
.1Je , rate 1 ero, ve d •• p cnout wltn throe ro.~ 1 poren , 
fl.. . 1"«1 1 poroa . free re.1n of ttl aneut not indented 
rive ental po rea ; no n •• b,. p a 
tetv.ell the ,orea l !iIO\lt.b oblique or hor1s:cnt ; U bOer j " 
•. , or ilia: at 0 ... r p lou jaw, teeth w.ll tUIfeJ' U.I1t84 



























at C at. of Afrlc , .rI!lb 1::.0 c..:. t . 
lndl •• , Ch1' , h1lip iDea , JBt~D. 
J.:, 
. h1ft genua 10 repre~~nted by is epeci •• fro Inr !a. 
It 18 VG!'y olo~ o &S!JW.wl • locb but d 1It.%'8 freE!! 1t ID 
h 'line dIU nn l ut ed te.th snd 1. II , dweloped llltel'lll lin. 
po en cnout ~r~ lover jew. 
(nettlt'", .. ) 
(Plnta II , F1~ . ;8) 
(tg11 h m ypclr ri il •• er , 185', 
j : 253 ( f..uMtro) 
. ,..~ C h.r, 10(10, • Ii'S4;-
ron , 11.7 , "-==:":':''':':-....11=_' pt. 211E6 , pl. 5, t1 .1,-
1 .. U9 , 'l'u,m:. • ,l111 ; . 
m~Ulll~u.::a JI.~II.1;&" Ueeker. HJ'14 . .l.!:.iJa. • 
sWtm:!!. JJ,= " (w trn); - 1£.1' ....... ~ lS.!:Jll. . • 
• pl. O) : 386 . fig . 4. 
Fieher ana bIte hend , ' 974 , . • ~ . ( . ~} . 1do t . Sha.t_ 


























2 • 0 e • c t • 121 t 127 • lea , 
, -tt 9. , c • • 
, 7 ., 
2 7 , 215 1 ., 
• , , , lS I a • 
17 , 1 , 14- 7 9 1 1 ' 
155 , le , '-7 91 , 2 • 1 • 166 , r. 10 , 1 1-7" 16, • r ., 
27-4-71 . 1 ec J rea 
Co orinl , 16 
'" 
fe 1 , , - - 71 . 
• • 1, 2 "; . 16-'8, . 11, 7. C.17, Ll. 46 
Ltr. 7- /1/1 - 2. G.... 6/1/ -". 
cd h ed , he d pow • r p of'll. c:o lit 
tll in 1 , c:1 ft of u h obl1lt ; x111 • 0 
Dld 1. of o~.; nout o~ oY.rl.ppin lov I" j ", pp r ja" wi 
Xl 0 r ro (f e r teeth r.cJ n r r 1f ot 
te h' 
• 
~ ·0 • 1. 1: \h I'lla ed U 01'1 1'1 ( 2 
1IIc of 0 ftr to th) but Dot cal'l l .01d • , 10v r jaw .b 
uteI' ro of -:U1U'0 et.h n 1 r well • eed 
dl t :irlct t • h; p r .. r~ 1 e " 11 d.., 10 , 
p rel. err:: ~ed . Clclold ac lee on oh ek • proo erel •• 
o. rel 8 e no 1 0 nl ocen du 1 ; 
1 t r 1 11 e lea it 1t;urc te e. 
o Up ot c 1 fill; ~ t 
·1 . , to f1 t 
tut; 
- ellen r ore o r.t tu ale. 14, 1 b.ree 


























ar outer It 1 por_, 1l11t-
like 1n~~rental pore on oh e e 'nd a 00 ~n pore . 
oto11~bs ' Jo~ nlu t;pe t b-o d ntertorly nd tap r1ne ros 
or!c 1. ~1·" Po w 11 d velcped ~08terlor £roeve . 
First f.or 01 II In. mlnut. , t 1~ ~nd fourth lCn€ ot, 
opine. no~ r lil.1 ... t , f.'Ilb%"~r.e d lie·te, firat 4.10%1)\..1 t in deepl.l • 
notcte/.! . cecct:id anal 8Jl l ne ~hort ar.d weu, about h If c:~ 
first ra,; etoral fin ",hart, fir t .... of pelv1('e 
f l11fora; ~ ce of e~cond doreal ~.d n,l witb Z-' rowa ot 
minute c lea; ( 111 ~.rG shert r4 ~ ~tftte . 
(l':'oJ'Cle vi th a tl ted lUG blote'l , bo(!: grey dcr:Jlll.ly d 
and aline v ntrall~ ; tvo thIrd ot tr.t .or aa1 tln ( re , . 
Up of e or:d dOTelll l it;ht cre, ; colour var1et aOl'oJ"t! t.o 
the, habltct ; bl'llr.cl'l1al of. bedy e vh1. bl.aok. 
vet311ed mo~~ho et 10 oea6ure~ent. ar.d 04y pro~ort io 
urn ~.ven in the table 9. 
rt1ptr1but!OAI 
C leu·t , a ·in.de , ~~ at • Iuthnnth"ral (near ape 
Co orin) . 
! 10 ft e1ee 19 010;e1: rel te~ "0 J~ ~ tut 
tor the pO!l1t~ nout . vell dn 1 0 ed dentition ad lfl • 

























tPlate III •• i g . }a) 
pt . 2:19' , pl . 46 , 
fig. , . (T;pe loe l1ty c ~~bar co ot) ;-- 16L9 , f auna 
45' ( Ceylon) . 
~7r - ,,71 {Co pUed}J- lhal:at , 19M , .~::':":';.:J...I1C&....:uw;:t.:J1 94 ;­
~et!on t, azdanl , 196' , . e . l.!l.2l. un • .c:.;.:.~, t tl ,.4 • 
.t 0 DOua ralv~:- . 19-69 , i . £t. lW2!. " . 1n'· lo, JJ,: ,24-,28 
( t r c~ e t , t,;e loc11y pecicea). 
; cpec~ no s P II (Oult of r nnur) , 167 , 
fe ale, 160 a , _1.e, fC- t 1.68; 149 a t !'e.,le, 
17- 9 I '26 , ~le , 7~ 9; 150 , ealo , 
H:. 1 - 7 . 4 Ell't cimcna l i uban ( Gulf of .·ianMl') , 
95 • ~41~ , It - 71 , " 2 mm , fe le , 1 ' - 69; 
56 , 0&1_, 14-1 9 ; 176 ~, male , 9- 7-70. 
'epee1:ell8 s ;.k1nad~\ , 139 tll" , ro 111 , t S, 
151 =. !eOBle , 1t - 6ct 14' , 1181.0 , " '6. 
1 bP~01m ft l Calcutta , 157 • male , , . 1'.68. 
1 .. pee 1l:5er. : . endaitar , 134 11m, mal. , 7.9-6~ . 
;1 • .1 , I , 25-30 ; . 17-t8 ; C. ' 7; A. lI, 7.IJ. •• t7-49; 

























Bod, oplndh P t h. d blunt . r 0 81 ,rofU com •• 
lower Jaw hOrWr t . b up r '8W. cleft of 0 th el1PUs 
obI! UO ret e p \.1'101' rein of orbit; . acu' ell£btl1 
0'9' rape tbe UpPtll' jaw , e, •• ~ r e; PII Jaw wlth OD • d . 
outer rev ot t. nd an 1M r "I111110l . !'Ow; 10 .1' ~AW witb 
&D 11lr:e1' %'Ov ot .marsed teeth and a ld of vuuro teeth, 
pba n esl teeth vdl cSevelopd; preo"orcl.e errate4; rc lea 
e elote! 01'1 he d !Xl cteno14 CD othar parle ot bod:t; l nterol 
liM ez ' e Il 0 0 u fill 
c .. b 4481' l;jlolus1u 'to p.t .i~h an erolateral 01 nll10 , 
'3-14 artCl'eec nt tubu1('a; otol1tt: (ea£Uu)' ~Obnl\l • tne, 
U ,(Or jaw .. 1th t.hr •• ro.tnl PC". n tb. q1Dal por •• , 
10 .1' jew with fl •• Q at pore ; outer btal por •• t1'l f~rt 
inner cmtal pore lit-like, a.dw ntel pore U UDot; 
spiT-f). of fl. t dol' 1 weuk . Ol'U tin de.p].", botched . et 
npine of tirot de 1 ahorter than Ur to. epine ot eo 
~ CN.'llJ allu~ f iD rl!ombold; a.conlS .. ft&1 p:f.ne ahot't, Dl1i:b\l1 
lon r than .. ye ~lue\ 1"; out .. x- raJa of pel 10 t f111t01'll , 
r ctoral fiDa 10 • aor. tb D three tourth of head , b •• of 
"'8CO 40ra81 r.d tins with a row of. .; ill e" 
a1 nc!e .. , .ho"- with .10\lte , stunted .plMIJ Oft OM l114e. 
FU"8i; donal lack. opera:Le with a '.teel blue blotcb, 
bod} pale «N7 ~or and ~'al1ne -.entralll' _ 
\ 1le4 .orp trio m~a8ure nte aft! cd, ~ro;o~loD 


























.:oln bn r C ot . l' b D (Gulf ot Mn1'lJ1' r) , . lAIr d , 
Calcutta. 
.IJi:~It:ioIi~ AU.I:!~ Cuvler 
(Pl. to III, 11£. 4a) 
loe li t~ a f ondlchel'l') , ;alab:: r);- Valenciennes, 1834 , 
Vog• ~ . oriepl . . , ~., ,,-,h t l'4lalar, 
Pond cherry h - fd.c .lIl r4oon. ' 646 . • 1'! J apana 
225 (Ch1Jla);- laeleor, 1E" ,. e . 
{Ja an) 25:1 2. 
Gunther , 1860 . 
La: , 1865 • ..:., A!;W .&;:::;~~. 52 ; 1676 . ........ i.IoKl;l...IiI ..... W.i4oD 
pt . 2: 1'6 , pl . .. , f!c . 2;- 1869 , .wlm..:. it • !Mil. 
I " ~ ; - Z , or , 1913, !l?l1. £..;:.;~ .;.c~. ~t&. .!:.3:l1.-
• , ii. pt . 6: 12 (.·.Ol\hll , 0 ) . 
1 1~th , 1660 , . • ~. ~Ilt2:l , . 141 
(1t tQtlf, lverh- Dle. 1mr, 1 674 , .:.:.~ 
J;;JW~~ . 14. Do. 4a54;- ol<hr, 1928, i. . bJ~I.t~.:.:.IIoa 
' •• Jl . no. h 115 ( J)o:aba~ );- Hunro, 1955, 
~WOJ~ U~~~!a ( rt) ~ olll.r, 1 26 , i.. l.£am:~ J1..1. 41 t . 
00 •• !It. Do. 419 (1e.v8U8 ) , 
£M~ . alt.;ttr and Jo€le~ r , 19(9 . i. • .iIlI1o:ll:!l .:;.;~. ,;/'1 '. In 11 , 


























!'i. cheZ' & lihitebea . 1974. 1'. 11 . (' . ap . 1dent • • he te 
Plab f '~poeeB , .... ;Je llon. Jo p'l.2. 
1 ep Ciaen. Cllo"tta , 158 CA, f le, 28-11 8. 
1 epee ft l .altair, 2t6 , 10 , 13-12- • 
5 fa eckeno : ~r 8 . n , I'oale . ?6, • 
f (turf >, t 55 ~, feqale , " , ma. . , 
,e-' ~..66 1 2f4 IU, re 10 , 7-H-6 ; (all trCID 
the off- bore) . 2 epec1E:enea • • lalt:8rai . 
, e5 • fe:alt (aaiuro) , 5-5-71; 150 • t. l e, 
' 5-5-71 . 6 8~ec1=.D. 1 ndapaa (l.lk far) , 
168 , f~ , 7-I e ; ,,0 -t t l e, 'Cj, 
f e (ar tun) . ' ('-7 91 14' • felllle , 141 
t~le (~ ~~ . , , , , fe 1. (~ tore) 
2(;-1.71. 
lJJZts:1Jausmt 
D. l , I , 2 ~1; P.l 10; A. II , 7; C.' f·'7, 
1l ."'-5~ ; Lt . / 1/ 1 -1 2; C, II .5-1/1/H .. ' , . 
• 
o(l:r apfn 1. sht!pd , h . d po1nt-" . c10real profUe COllVQ 
zJllar. utendi!'" to poatl)1"lor hnlt of. • cleft of' mouth 
el tly obliquo . mouth tornlMJ. ( ubtere1Dal in leI' e 
t\e ol..:ft of ccuth, upper lBV with all ou ter row of enler61ld 
te"tb ~nd 1. n 1nn"r 1"(:, of v1l11toT'll1 'Nth; 10'1101' :." "Ua 
an iruler rO'W of d 111 t1llc ~l~ enl.lU"£ed t.etb and "'D ou tel' r OY 
of .1nQ~. t~. th , anterior upper J~w teeth l nr«.r, caDinG. 


























out with three tral poree ; ane fi... . r: 1 1 poroa J 
(uteI' ~ rG1DAl poree d •• p, 1nner end Dedi n mareS • pcr •• 
01:311011 ; lower 3 1f d th &1a: . 'tal pOrelJ; outer . atal jore. 
lsr 0, 1M r D.ntnl poreD al1t-lUt. tin\! he 'ted:len poree 
11 "M o ... ~n " 'I'Y 010. t!I to .. cb other; €a!! blr:.4cler (30 .nluo 
t "pe) wl+h 1;"16 art/oreaceDt ·ubulea. 811 Uta ' jonnSu type' ; 
1 taral line orlFinatea ebo, . the operole , \ora1aat1 a t 
c':1u1al UPi lllt"ru liD. 8C 1 •• with brnr.c .~ tI.llul •• ; 0;;01014 
• e on eneeke , operelo_ , preopcrelea ~d cteno1d .cal e on 
bC'dy; f1r3t dcr.3nl lil~lD Y{ rJ shOt't , tbird end fourtb !'lpll1" 
lenseo" , splnee n t rebus ' . a"l!Icrane ~ell~~t.; btle·. of UCCiOO 
to al with n row of Uc lee s donal fin notched 6eepl. caudal 
fin oune to ; 11'11 opine short !\ltd weak tl,.. t ra, e of pelvic 
1" 1M !Ul "tol'Jl); liUl r· ke:-o nbort. po1r.tec with 2- ' ro ot 
tI1=ill- . p1Jl (eill Jeers n PS 1n bre a~ c1mena) . 
&etalled morpho _trio ~e Gure=«nt. 
elv.1I in the Table 1f ) . 
pro ortloD ... 
Upper tvo thlrdo ot flr_ t <ion:,l 11ft dGrlt grey , U p of 
ooc:ona dot't'! 1 grey . 0 el' tlrut h;,Gl.lno. erol • .,Uh .. ate.1 bk 
blo loch , bod,. dc~all.~ el1t;h t1:I' crey , ventrall,. h,aUne . 
Colour v rle~ from l1tbt gre, to ere7. 
4$t Africa, ~outh ·frioa, r. karan, 0 
IncU.a , PhU lppines . Ch1ra. J~pnn. 


























hi .p~c18 i G w14413 d trtbut 10 
it showe co~id.rnbl. 10e 1 YarlatltDO . 
o-f&oUl0 and 
.' lJ. . Af.,t . 
• ;;.s.&.um: <'47 
low. r 'nd. J Of It-knr . t 969 t 1.. -W;r!lll:1Il lJ.!:Jl. ...Q£ • 
.... .;.M. ,11 ' - 5, litr. 1. 
e 1:1 Vt'c1celltu 




J>'I'Ilalt\1L'\D . , .... II1II\ ( or .1.. >. 
9; ' 55 • cale , , 9; 
9; "s m=, =nl., 
• cale , F - 9-69. 
, . l , 1, 25-29; P.t 1e, A.". '1J 1.l. 47-49 . 
Ltr.5-7!'!1r.'2; ~ .~ . 5-7!1/'4-'6. 
• 
!:r,dy 8plndle eh!!£ ,d . dol" nl .,rof11e eonves , hel'ld polnte4 , 
Intel'c·rb1 tal apu oo fln t . ftcut n11c::tl DwolleD, 10' or jaw 
chartor thlln uppp.r; ·lI:Ulary e:z te d inC • 0 ro t.rlor fm4 of 
e:;e; cleft of mouth el1ehtl: ob11.ue . aouth ,"ub\e:'ll1Dal, 

























t'ro , of U • 
• 1 '11 • lzmer I'Oft 'fU11tOftlI low .w wUh 
&IDIle:r row ~ eD1a ,"'h oater rod of .nut n 
.•• , • ,"opero1. ., 
•• t • 
• nata.,. t2 bUu 
otoUtbe ( 11".) ' ~o 
'n.- .. 1_ t4 ,... t lRal •• • 
"pet. latol'8l 11&. or t .. 
abo.. oporcl.. ,. t.. at Up of fia, 1a ,.al 
11ae 00 Witb tubul4to. ",per 3d wi b \bI'H ~'ra1 ~~. 
1\4 fl.e IlAl'lbial p , 011 l' MJ'I,bal n6 ... U « ... 1 d , 
lower ~ .. with Dla po .... , 0,01014. 1 .. OIl oheeta , pnopel'C1. 
aM ope 1e 114 cteo14 8 •• oa ~'I MllbnlDee of fln' 
dO" delto 'e, .,In.. aot .'roaa. ..008II ua1 .,la ...... 
~1Q't f ourth of • "'., fira' n,.o 
with a l'Oft of. .. . eU1 nan abcrt . with a I'OW of .~l • 
• p1Dee OIl olle 014 • • 
.. ... 
,trot 40 a1 black. ",pel' ... of •• • ~, 
Upt pel dOIJ"tNl.I.A,Y aM b,Ja1SD .... 'NUl, . I'Cle.it a 

























.peo • J'H 1 .. a1mtRE! oUIli 1a IllUlY CDal,et ... 
.at it 'Ufeftt ~ 1 1a 22 • it , 
ole" 01 1IOQ.1tJs \ . 
I • r <'9(9) ... or 
_lilt 
.t 1Ihu .peo .ta'uU~1.7 aM 1;, 004 it clon no' . .. 
to M ... , t rrc. l. Cww. 
l.UlD&lm ____ IICJJwl, 'mt UoIoI .... J.,'9-25 (",. 
looaltVt "14aJpea C pl • 
.. • , eo a 'oNTal, tT9 _ ( t . ,) .... 
'" ... t • (I'i ). , . •• ~ • 
(l'1,.h t1' .... -.1 • • "'''-'1). .. 0,00 • • 
ba7 •• 62 -t taale, 29-1 72, 168 _, 
teale. t 721' _. -.10,12-11-12. 
206 .t t .f ,.....72. t .,.otnaa 'onema 
( ), 155 .t .ale, '12. 6 .,. •• 
8IIlda •• ,. _ • .ale, '0 8-69, 20' _. 
t .. U (rt . ) ,.... 9, '1' -t mal., 1-'. 
, -t ale. , . 9, "7 ,-.l., 24-' • 
'84. ,1' '-10. t ope ..... taSr, 
'95 _ • .ale,,..12 .".pe -a Cal tta. 
" , " t , '5-" • 122 - • .alo, '5-" • 
'51 .. '-1e ( po), '5-' '-68, '41 _. 

























D· • ',4 • P. t t,. e.t,. ~.'t. " 
'tr.,."t" '2, • .,."tl . 
"P 1. • GOI'Ml. ,1"OfU. a , lower ~.w 
. ho I' D ~w, SDfe,.lor, cl." of .,tIl 
• 
18 • at t folll"th of .,., •• 1 • 
o '·~lt. 0111.1 ,. J'OW of I'et 
,. , I' l'C* ot "muol'll ,_ J 10 I' w wlt1l 
o ' t l' 1'OIf' of "W1t ,.. 4 rew ot ... 
t.. • ( t ,. 110 ill leI: • . ) , 
'M J!'Ul4I!t1al. t.. ..u .... flo "nope. • lat_ 1 
D01M ..u .... 10 • pep w w,tIl ft, 1'tIeUa1 po 
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l1li_ JdalUltLI tal I' a ,tat 1912, i. At"'. £11M., 
.t' '1'·'12. 
RllJu:u:UII' 
I) . I , I, 2 .. ", A.lL 'h Ll.5t-521 Ltl'. 10/,/20, 
o •• 4-5"" . 
In. b . • 'ot 
30.0.." .,. III heJad le'Ill"!11 .,. 22.0..~.'f UCMlt 10. 2t .0, 
ill .l'Ol'bital .J~" ".1.' ... '. up,.1' 3 .... o.~.o. low •• 
3 •• 52.0-5'.'. o~ t ill 59.1 '.0.. .pille 
4'.7.,0. 0 (all • t). 
Do al pnlU. _I"'.~_ t.,.,;ug~ f cJ.. of aJCn,th 


























,.w with •• SaIl ,on "01l .. .. _ ••• 
with 1'0" of • oal... .... bladd.,. w19.. . .,.&Olt 1Iftl) o . 
t ullal. eat "'0 ., • .,Ut w1 • I'pa u~.rao. 
aopHad . ~ ,.,.lor po, 'OJIItal • lIlH 1'0 t • 
•• 00 .,. aUo ab' balt ot 1. 0' U • ltod, 
al1CbUJ 4fl'br aoro aD4 ftnt Conal 1a1aH ,"taU,. 
caollal dtb • blaok atl'MbJ t Ol'al, 
lour1eaa. 
.-into eollft' 
.taas1,. 1 .. 0 • 
h1 4n wi 01lt at' OHOQM t lIl1ae low jey d\h 
tift _ tel POnG, 81' 01 PO" at tip of' l:Iaft4t1. 




























Gu bled aft . ... 1 •• i \. . 1, afttCWt,.,om t1ahln, .... 
UoNl7 .1l11tOft sa 1 ..... ~ •• J 1ftC1'Ct. " dtal , J'OIJUal 
PO" 8DIl fl •• Ml"PU1 po..... 1.0 •• " ~. with f Slr. IIiIJ1tal 




. ... oout of , can of 
A:flo1cta. 
'PMlI Da7. '8'16, l1!htt ., ta'M ,t.2. 1U, pl.46, 
ttc.' " D . 10oall~ * IaJ'D.oIllh- t. • 
GUcbdat Ma, 1908-1911 • .-. • ua. ., 
,t.t J-~. 1927, •• ., :21, pt.a. 
St9 (lIatalh- b ...... , tt64 , 9gpeaa. 101-U.,. 
__ tHIAt. .660 
(t'ne 1ooD11Vt t>l- teat 245 ( . th- 0110. r sat 
uI 0 ,,08-t9' t, ·.4.'81,- so, 
19".. ....... ..... _, -».";)JUra. ,Q. • t :2. 
(o.ah- BtnIal't, 1921, 


























2 ( ) . 
__ ,,,. 
RJWlUD;UQI' 
t . l , 1. 2'F I • • t7. A.. 1I. " J.1,. 44-5O. lItr.'7/tI. 
IWl ... ' of 
hefU't .' . , en11 ,OYUlaPPilla t ~ • 1lU1lla J 
• 1. of .,.. . ••• fta' , ... -* ........... PO"" .. , 
au JDal ne f... 10 I' ~w wit I' 
f'OUIP'tll of .,.. p ~ .. w1 oa .... I'OW .t 
• ot .mUoJ'll •• I 1 er 3 wit 
.1111fol'll t .... tonal • iDea ... lJr.. ~ .,SU 10--", 
.eooft4 ue1 .»iDe ,'"IB&', al... llIapll' 
•• ~ .... ncl1l' , . QOlo 
MClOII4 aonal • wUIl • d .... 
of .~gJ lata&1111la. .. wi .. 'nllU:ll!lect tulllU1418 , 
b: a t ri1nu'm, U"bol~'" "'1.:1. ... 
.. , w1 aiDe • .t a ~owll at 
usn., t t d ftal , lof' 40 ua1 tS- w1t 
a lIlaok •• tral t ~aok. tla with • 
Up 
• 
• 0 '. , 



























P tJ pel' IIDI1 lower S .... wit well dey.loped oanm ..... 
bla44er .1'O'QJld ant 1'101'17 vltll oat: te la'.ral 
upaaolOD1 te. el"lq 'Hurlor1¥,~"" Il' • 50-" with well denlopt4 4ol'hl Yet 11 h .. , 
hDUal, .I'gillal IleDtal paNe 1D4S.'Ullot.I otolitH 
(. ait,.) eloftp"te4 with wen dft'eloped ubl'1or 4UI4 poIIt.I'1o~ 
bp .... 10 • D.D. '0.'2; A.l1, 10.1h 
lu,-
( 
Bortb eaa"t oou, of laS 1&., Dura, Jlla1., I .... """" _, 
Jut 1 ... 
('late v. fta. fa) 
OtelW'P' Cadel', 18,0, Baa,. 



























"t. pl. 21 • t1c.2.- 1', , 9. i. • 
• us, p~".' ( J. h- , 
, o. • • •• .11"° 'Ie'.., P h-
, , 
• • • • (Or ..),-
'I . , "I • • ".211 .46. t .4 
(Ort. ,JooW4d' ~IIlPLLh- 11_ 1', , ?"I • .w. .. 
J81a»a.. • .w.i.... (1) 3N, f .,.- .' 
1&Ia.. "2'1. t ,"~ 1-
_, J.a2 (Alqabh- 1Iali't 
1I:I~Ia, JA" • 
, 
UIII.,lI6' 
• '860, • ., .,I.,tOI-
.... IN· '4' (1 ) • 
) _*sa .lrU • . ~. , ,,,, 
...... too, .'5. 
82 ,- Jiaohltr • 
h. te ' 10 Pm~'oa ... 
, ' 914, l . A.O. p. 
• Pte .2. 
S .peo , Cal.' , 272 _, ( t , . ) ttMl •• 
, 1 _. ale" _,.ale, '40 _. t lea 
'" _. -.1e, t6-U ,trawl ' . 
RIIIdIIlSI.t.· 
».11. I, 50-'2, • • '''I-te, j . II, to-". c.'7. 





























Bod, tlcmpW. Il1.0,,' . tat .... 101r... 3a. 10 ..... Ulloll 
uppe... "pm., oleft 01 IIOutil $1q .. , ~, 
ezteaa1Da to aJ441e 'If or it, p . pem... t oa both 
a1'M ; upper ~_ wi two a ~04 caa1DliIe lowe 
jaw wl.h Ofte or two oo1nl.. aD • eh d4e. a row 01 m· .... 
""th Oll botb ~a I ~pal. t.. ..u " ... lopell tal 
po .... DOt 418tSnot. Out81' all' pone alao 
lIlUet1llot. 1on» 3 • wit.h two ee41aa :tal pone, 
• outer lIe1ltal po ... aba.ats e:u blad4er e4 aatert01'lJ, 
ano.... t \ul\Ql a,"' 53, .. 11 d ... l.ope4, the 40real 
b h ,,1tll tbree t ... tftl ftDO witll tty. wbal .. 
oOYeftiB« lb. baUd_ c!ontl1'1l lateral 1'" 'eabat .t 
ttl' of 011 al t iD, la'en). 11118 .cal...1o teet with • POM 
a c tral OP81. .cal.. -.011; 0101014 D h bo4Jt 
dornle, 
ua1 ., • ..- about touth of I O'tltel' ,.., ot ,.1.10 
t ine 10JlJN1' tbaD 1Dae1' l"aJ8 J pectoral f lU pomt .. , ,.bed 
f tJIII w1tll a:dl b ,., e ••• , B1ll 1teN ohon, baG". e wiib 
ODe 01' two 01 po1ate4 .piDe •• (ftaie S, t iB_"). 
8041 .., v1th ~ or fOUl" 10Det 1Dal 1'OIr. ot darJe 
epoto. Vt>per - ". of 40l'8lll with ol.oG~ 48n 
p au, opucle with • blo~_ 
Detailed lIOJ'PhoMU>lo........ 11. aIId proport10 _ 


























UQ&-'"b eM' CO.lt Of Wk, 1Dna, 
But lJldl....ach.. p to 4,0 ... 
QU P8Diu · • 
ae omw'at. t ; 1. e • Of!. be auaf"" of a 1'llI8. 
IA the pree ;t at , it .. RUed to • paerlo level base4 
OD tta •• no of otoU1h (. att_) oDd ... blAdder yhloh 
an -..oh d Ut., In tba~ of • Althoqb 
EUrll'O ('95S) oatndl 1" •• 1a.SIIutioa to Gulf ot Dllar U 
hu DOt be a ncoJOe.. be~ _U, troa 0ul1 ot ., 01' 
,elk !ar. 
--W>I , Otolith • 
bla44v dill weU deY.loped . e 'tQbul •• 
« Ut.l"eDts.at. "11 .., 
O • .., DOt b. P~J. Itt. elonsate w1th • ,hallow 
te tor • • • 
tribe • Oto11t 1D1 
Ou ~ or wUh 26-,0 latenl ubontloe ,"' ... , .... ' .. 
latal po low Jaw DOt well deYolop" . t4U" .. tal 
pOf'M U.tbo~. UD'Dt1ll' aM 10 .. 1' J 
cI.m. ... ton. 



























JU.l2UWII C h l' , tU9, J!JAiU .6IJ8l1., 14 . 2, 2."2,-
... "' •• u . ,,62 • • _. ., ("),, 80.'" 
, 810 t ed eJlOUthpl'''.ect. eo .. lNd .... t. t o .aU, 
ctnoW 01' c,ol01lS, ."01'), whl .. bit 01' bone t, 
til tft'lltaDl . w14.; loVe!' jaw pl'Oa1rl t . pno,. 1. enUre 
01' ..u1, l1enU,IinU.att, "1' Jaw with 1M'1" ron of 111 • 
t eet1l , . aD ou'el' row of oloa .... 
or . wo etl"OftC eel 08Jl1ll.. ..'.,.101'11 
o Mob . 14 .. , 10 •• 1' j .. with well d ..... loped oal1lll.. ter1ol'11 
o c oil d4e, wltlk tDDN' row ot al'ae4 , .. til O'Clter 
row of t. t •• O, toreal t 1ll 4 .. p1r ' cbM . wUh lWle to 
t .1eader.p 71. ,2 ~. ue1 vi'b 2.piD.. ., 
rap. .. 01' I'bo. S4. cae blad4er obl0 • elo teel 
vithe8' • ero-la'.J'al upeulou u4 vith 26-" well 
, .... eloped arbo _t tubule. Ud.!fta &ato 40real UII. tral 
Itnllll'cf1ea, lat ft1 ltu , orea of the " Dot U.Unot . Slmor 
_1'8 ...s "Sillal po... f"'l1 4eYeloped, laYe .. 
3aw .ith wo Mdla.a .... fluid aD 1Im8I" Dtal r . OIl M ob 
asa.. 0 oUtbit (. tta) obl0 , 81ltvlol' 



























Dli'IlOooli'd· Ul0 .~.lk1tq to..n 00" of Chtrla ... .fa • 
_ifill 
sa sa npne tea '7 tbnD . peo .... lD 1M ... 
m.RIWAIl DlIW: ( ) 
(,lat. V, '11. .) 
• QI,i .... J.62 
, tuia. Ut. .. , la ) 1- CMtol'. 18~. &. • 
• • • pt. 2 • 104', 1849. ( !ela7aa petl1u\11a);-
, 
• • ., 1.,'0 (Chba, Ce,l ) 
1861, • • • 222.- P1a1fSaJ', 1- 66. 
• "' 
I of P al" P, 
Ban to ).- , 1878, • pt .2tt91. 
pl •• ,. ' .... ,.- l1_u urn. __ 
J. pl.2.t 5, fia.5,- ))art 1 , ... 1oU 
• J.lSlLIIIII •• 
Jowler. 190.. i.. • • .MIU .. 
....... , • .1*1291-
1MI1aZ11iAi1A. (2), J1. 
5JO (f edulh- 1''''08, '912-'9", ¥III'" • I U.-
.&l1li ...... ".1:1. -"l., 
6.'2 ~ v..IUU'.'Dh- 'eanoa, "'5-19' • "W~..:.1i11A& a 
P."a- .... • 191a, 
• aa::IY· •• 
lJ''''a.- L1D, 19" • .illlll1Il. • , 1".-



























ll.IlW WIl Ala_. Jolt tart , 19" " 
". JJ... (Ce,. ) .- BerM, ''''. JIll .. 
• 
oa, I.ft, l aA , S ...... , 
• Ar.a.&: • . •• 
Ch , ).0 , 
• , l t49 ( ,) ,--
WIIltA4,5-46 J- " 
• ., ,u.,,5'W61'-iI') • 
D lM • • .2iWDUkUJ S .. le, ' 91', UWiIM· 
pl.., 1910 ( teet) • 
.. '- , 
•• laZ 1. 
, .,.. I (' aUt BaJh 222 ... -.le, 
2" mal_, 222 .. , t ... l. (! . L. ), ! rewl . ' . 
1-11-69. , .pea""', IUWlda, I • '.al., 
2,0 _ . -.le, 220 _ . -.l.. . 1 " ' 0-10-68, 
, . peoiMat htbafttbU'aS (Dear Cape COllOrla) , 
ISO _ . f: • JlooJt aM :Ltu. 16 4-68. 
t ap . • • ..ru, (QUJ,1 ;. " 5 _ . f eu.le, 
f nurl u" t • , • • C61ba, t · _ . 
e, • 214 ... Ml.e. 2'2 _ . teale. fra."l ' . 
,0-, • , .peo&lleal VaUdr, 20'1 -t -.le, 
2tt _ . f ee.l • • 20-1 . , aale. ).0' , 1 elleoSua. 
a *_. 201 _ . '! e t . 1. De'. ,..12-68. 
D, X, I , 21-' " P.'5-t61 0, 16-' 1, • • 11, " 


























Bo47 .1 " h po1ntd. c..'t of o"U-. • • 
IIOUtll t nSM1. Upp 3- .U~ wo or t .. 11 « .... 10 
OW'v t .. otrtel' '"ow of .Dl..u ''''h u. 1m:l.1' 
"" of. .. tutllS e. law dth OM ~ 'we UM. 
an . ... ft_ of eD1arpd teeth • rev att. , .. th b 
11 ..... " tb .. , 1m nUn on deDtat. OD lCDer eWe 
.f. ttc. 4b). .tnt donal .p.1D. a1Jn1te, I 0 epSM Oft_ 
t D 'hird I dental ita 4 • .,17 tcb • .... of HIt , .... 
with t o~ ... O' · tiD 0 te to M, •• 
• pbe 'ftU. aDOl r ia or iDa,,, .low .... , ., 40NtIl hie, 
wlth 
oh Uc!c. (Pl. V, f1&. 40) 
lateral 1..... 1 .. with a cenu.l. poR, .. "la44e~ ".tb 
"""~ nl1 4 ... lw · .noN.ont tll •• h ....... . DtNl 
tonal h •• , ow11 ... ith 'ertol' ,.tol'101' 
dep .... ale f (Pl, V, fta.44) oJOloU ee 1.. 0 ft'G1e. 
bu. of tint doft weakl, oteaoit. .. 011 pO~.l'lor 
earl of , . 
1047 clOI'OaU, 8J'flI. 't'e!ltn1lr.slY • low .... pari of 
.,...lJr l fla , p.eotoral • tral t.iDe 7.110 .... bl 'QPpeI" 
thlft of tloftal fla ,....., I!lDI!I 01'.,.010 with 4 1>1O't6 col 
...... 
ht.n IIOJ'pUeetl'lo _'aaQ:ra_~ 



























taat . 'of frSOa . ecu, ... . 0.,_ ... ,., 
en1ftnla. S.... ' Indue, IbUt p1aea , 't tat t., 
Ch , Q\a4teft,elaDll . 
(Plate VI, ' _ 1.) 
• ~ ... _. 1.60, p1. '02 
) J- CuwlP,1S50. 
'849 ("'q> 
COJ"OlIKlllI4~ co t , t-oDd lohd'l"1 • Kala 
....... JA. pt_~1104' t 
til... t860, .... :.._ • -, J',a, • 
(JIala7 eaueua. Iarao1\1) f- • 1865. lJIWI..JPLJI.'UU&' 
• Mm •• "(C lah- m •• ker, tPQt06" lDl.I- ...... 
t8?4. .willi»- • ,QiI1It.. Ill- .AIIt.SIdlll. JJ. tt 1- »-r. 18'16 • 
UilUiliLJILlm ... ,t.2.t96 ,- LaJ.' 9, lalllll 
DlIIWt.a ,i"'- en. 189', ~. LIlIDI ___ a, .1.502 
( 11ah- OU.hrut _!h eoa, 1908-'911, • • 
., ,i., .- ' owler. '926, i.. a .... 1& 
.lA.S, ( h t 927, i.. •• .260 
(bqh- • 1927, •• ll.t57' 
(th h- , 1955, fnph allE 
J'JIAII gJ. , ,,,. 
·t 
Ua452 (C.,loDh- ' 1 .. , 1928, I.. __ . , 

























", (La. tal. ~.asCIa 
de JOt ,,,,. £Mia" 
1.490-492,- at a 
ChlDa •• 6. 
1II1I1il·. 
Dill· 
hrpo •• " 8.:1& . Otol.'. 
t .pee I 1 ... ,t .)~, 1 
a'. 11 • 1 •• ( .... 
of Cape COIIO:rlAlt 2» . ( f ,) __ • oak & 
lirut, 1Ii ... e""1 2 " • IH1Uual (0111 
of DU). '" _. t95 _ ( ' .), f ... 
ci11 De" "'9"11, 1. lata. P (Galt 
of ), 181 ... ~, v.wl • ,0-'-11 • 
• 
, "OIJPt I h", bro • ",.0. low r j .. 
alJ.abU,f 10 ca, r. elen of BIO'Iath • ", obl .', 
-.t.UU7 en . • to IQI:IAI1e 01 c.Ut. IIOtlth 'i.DI~W.' 
of QJL81"_ 
.. tnilIII' ..... of to.... I low ... _ 1fl 0 
IM4Su opt .. , • 1'01f of oDlarp4t... almlu t th ta 
he ah.c.o. '"till ~ '!!.-~... " P"'" 
opwo1a ...... Ud, 0,. laqe. ~ • " J"CItVal 

























0.1£" OIl chMk, p1'ltOpU'Ol., o,.l'01e, J.atol'Orb1~ epa • • , 
a" a baM of 40l'8al flu , ot .. 14 _eal.. • IIDIlIA 
IaClb UtleMat fI'oII the auoO •• UDI 0 • donal 
tubul •• equeu , ,11 _tedl otolUb ( .... l"e) oUo 
aDtI saoetariol' 6epNIJa _ not dtAttlDOt (P1.Yl,' .t'" .ace_ 
401'8 .,u.. .. , tbir4 . to,,", 4 Ilttla .. lft.. 10 " 
donal flft 4eepll aotobed J • • cond aft81 eplD. ahon .... 
toral f.tDa bJ'oed .:IIt ..... ,"&IO t o bu. of aeoc)a4 donal 01' 
• 
uillal'J .. »NIt '. fm orScSDa't below ,,.., 
onal rrq. tiD OUIlOat., dll ra1I~.,. alen4er. loa« w1' 
Jo47 1fo.n1., .n •• 1'7, two till • of ttNt donal t .. lIN, •• zi1la with • Ulle .,ot. 0'01'010 vitia • ~ bloto I 
lateral 1iDe 4b'iDOt wUIl • wiaU. atnalr:. 
an , 1. 1D fable 2,. 
t Atdca, jd • •• trann ... t . Wla. O.,loa, I'alaJ 
,... • laooa. Ulaa, 1: 1B41ea, 'todi n• til 

























ft •• :p1M J.e oft eo 1ft.ttl. Al~· • 
• Ml'r& be 111 14 Uti .. troll • AI. " tt. 
tnt 1929. _1aI Al~~. 1""" 
( DtpO'" bJlUI~' Il1Ute.u.. , 0). m_ 
a • ." pl.109h-
.lUDWI· 
D.I, 1. 2 2t. 1.15-16, A.II, "Ll. 51, 
G. .5/1/,a. 
e __ AIl. 
, at l' el 01' III 
'2.5-)4.'. as ... , I' of .,. '0.5-11.2, tlDl!)Ut • to.O, 
1 of II 'oral t1D 2,. t. 1. 0'''''.'''''. tta 20.0, 
(aU .... r_n:. Sra peheDt) . 




o 1ftd oC 
ct 14 



























with t9 pat,. of Id' ....... tJ tubal •• OD • ell . W..t 
wlth thru au,taal po,.. 10: .so la. with . nal 
pOHI. ~ fta 4 .. plJ o\obed with WeM ItptDea. o ... tab 
"I 40nal. 
~ 
d .. peO\ol"l1 .. ~ 4uU" ,. len blo\ebll 
o el'U1o. 
PIISrjDU.· 
1&8' C '( ytMt'hQataaa) u4 v •• t 00 cat (htl.., • 
:thU .p!101M •• to bo a 40' ."tul 8p . 1.. .. l' 18 
DOt "PO .tu. "~a o ..... lDa1 d .. IpUoa b, .. ell (t80'). 
Qbt:tp9Mk Jp ..... ODd 1"l4ul. 1966. •• • BI.,. 
(t,1. .'.9-.,5 (.,65). pl. VI;- Hoban. '9'12 ...... _ i.-
tbe upper _. teeth well ct 1:ft .... ftUa'.. 111 botil 3,.", .,. 


























e10 ted, tile wU.. t.rlO1" 4.pneaSoa .. PM'olO. 
IJ'OOftJ ellt·ut with t .... R.bel po,... d1aUno\ r.a.1 
.... low ... ~aw wit. eta UaUaot aeaUl pone. D, l . J,25-". 
jUSWa __ 11 • '846. 
D',IQiUIlIir .lUll. (110 ldeOll) 
('l&U Yl, '1s. 2&) 
barfeo • 1"" JIIdJa. 
(tIP. 1 all". CUtoa) . 
• 
• Jalal. JlU h 
ott del tu of J1I8lUltllloU 
.wu~l! JUSilfSUl'A A1 ok, 1889. i.. .6&!~!:.Sl 
295-, ,pl..22. ( 'lJp. local",. 
ooc .... ar1). 
• 1MIi1ll' 
• 1. • al. 
lItawow.. as .. '&DC. 19,.,. • .&lilia' MIiIM" .1(2). 
4' . ' " (~ locoUt,. Ha~ID, WIUlIIrT.'\III&) • 




























_II- .0;.- Mi .... "'""'. 
racc1ut, 1966, .. a-
55, pl.6. (fne 1.VUllwol_. Oft'''' 
1loJI ..... '91a, ..... 1.. ~ •• ,.1la 
..... ftalMa.ana). 
" 
'.'10.... Jt •• 20'1 _. (' .L.). l..ale, 
6-u,""e., " • OalftUa. aso _. t-.l •• 
" 0 _ ••• t ,.t -t 1IIIl.e, ,,., ., .. .
220 a. ••• ,t 8" . P .. '.... .... . 
24' _. ale, .t-. . 
D. %. 1. 2~, '''''''91 A.II, 'f' c.t,. 101.49-"_ 
Lt.... ' '''4-16. &. k .... '/./1 • 
• 
.. 
~... olen 01 IIOtlt:1s .,~~t1,y 01ll - . per 1&' .itls t _ 
tel" . 
• 01 ail.". ,.. • 1oweJ' _ .ith outer row,. o. 


























rtNlDde4 .'.1'101"11 1: • .-_ ,.'.10 .. 11 .~iD8 to ." 
ubonecent lnIleG &ito , 24-26. _'.101' wbul .. ,~, 
, iIl'lo tol"ea1 y.tnl HeDob. ezt.ataa hlow., "017 
"Iloa. toe_.tor w .. 1 aa4 1fuoat44, ot oU b ( .... , . ) 
e10 t e4, sa th. aIlt.rU.. poII,.nor a ep .... olou 
Uetmot (Pl. n, ttc.2 elf .1:.0J.4 ItO .. Oil heed AD4 W" 
lot.ral 11M 8CBlee .1t bltl.ll'Oatd .bd.n. clonal .p ... 
... , t lltr4 . , aa. of f t tONal 101lc.n. donal tSa 4 .. pll 
IlOtoh.t. .... of .eo_ donal _It. a 1'0. of aoa1... OdI201. 
till cnmMt. ill .. u .p....... on. sa la ..... pee • 
• " 0114 aaa1 .paa. •• u , equall " ul11., •• 1 ... en 
4 .... 10' • dl1 ........ ". nu' ... c1..ut. Ull 'laV 
opel'Ole with a "1_ blotoJa. poet_lor 
'1&011: tD ~Uea. 
PP'tJl"U9P1 
• of al till 
IzIdla (c.l.cnana, Valleau, hll',"",_, "n., IlllIUftJraah 
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JAnlltGet O. rcaker , , 1 1 1 1 1 1 1 1 1 12.5-16. 6 14 . 1 1 .~2 0. '501 9." 
nel 1 1 1 1 1 1 1 1 1 1 1 1~ .5-16.6 14. 1 1 . 15 0 . , ." 9 .2 
Looal1t7 P II ., .. l' P P • 11 P II • "anable 
1.oaal1t7 f£DI l>!\.'l 'DBN "DR PlrI ?fN "'!B mOl U'm _ fit. &!:DI • llandap",Pmr • Pabnm 



























leU10 cbaraotua ot J"Waa JmlwtnrU (CU"t'1er) 
( 
1 2 , 4 5 6 7 8 9 10 11 12 
" 
t4 ~ 11_ S.D s .... c,". on ( ) 
155 1" 140 1{) 162 112 111' 116 119 141 119 , .,2 1~ 101 In StaD4ud 1, 
.at D.ol'1.s1n 50 
" 




,.. 42 '5 JO ~ 52 26.7-~.2 ~.7 1.~ 0.3'71 4.' 








~ ~ ~ 40 21.6-25. 2 23. 8 0 .17 0.045 O.T 
. at C. p04QD.Cle 11 12 12 10 
" 
11 11 12 12 14 12 12 10 16 9.2-10.9 9.0 0.25 0 . ......... 
"' -
length 49 '4 '9 2'5 52 ,,}2 ,.. 
" " 
45 '2 50 )' 40 ~7.1-" .1 29.2 2..48 0.66' u . 
J'r04oraal length 
" 
." 41 25 
" 
'5 50 '4 ,..
" " 
41 '2 51 27.0-".2 "0. 2 2. 00 0.556 6.9 
In head loncth 
c11a!seter 12 10 
" 
7 11 0 9 9 9 11 10 10 7 12 21 .1." . 2 26. 7 2. CS 0. 165 10 .'" 
10 7 B 5 11 B 8 9 7 10 6 9 7 12 10.7-25.0 22. 5 2.55 0. 601 11."· 
Inter orb.r,:ace 12 8 10 6 ,., 0 7 9 9 10 9 10 7 11 20.6-28.6 24.9 2." 0.6'" 1).5 
'1' jav la:aath 17 12 14 0 18 11 11 
" 
11 16 12 15 11 16 50.0-41.9 '5.4 2. B5 0 .T62 ' . 0 
81' jaw lcm!tC 12 8 11 5 
" 
7 7 9 8 9 0 11 7 11 20.0-28,. 9 24.' lJ.?8 0.74' 11.4-
., 1 .. 26 20 11 16 20 24 21 24 17 2'7 50.00065.6 5'7.1 5.00 1.,,., B.7 
19 21 14 ~ 10 17 18 20 24 23 16 2'7 27 44.2-60.5 55.5 4.0, 1.291 8.1 , 




14 14 14 16 15 19 ~.7""9.0 42.5 2.otI 0 .764 o. 
~1n 3') 2' 25 15 
" 
20 22 24 2' 26 21 25 20 
" 
59.6-77.4 65.9 1.4' v.~:r~ ro e 




26 26 2B 20 '2 25 51 2'7 40 61.3-97.' 01.1 6.51 1.14t:1 8. 
III .,. eli.eter 
y 
.•• t C. Nk. .5 .5 .5 .5 .5 .5 .5 .6 .5 .5 .5 .5 .5 . 5 4.2-7.1 5. 2 0 .2'7 O.on 5.2 
p p p 
-
P l' l' P P • P " " 
p 
• Variable 
Oc:lUt~ 1>JJ:t C~A ~":A JOtJI PDlf PmJ CL'1' cur i'Mf FB!r CDlf C~A cn C'lA 



























trio characnere o~ "'9lmi9' C1'U'O!ma (CQ'der) 
(~amU 111.> 
1 2 , • 5 6 1 8 9 10 11 12 " ~ ... 8 . 1). 8.~ . C.T. (<<> ( 11: ) 
:artS l~tb 124 122 106 141 99 114 125 141 150 8' 1~ 151 ,,8 ID Stonc!1U'5 leqth 




51 41 25 ' 9 50 ., 28.1.:54.1 30.9 1.60 0 ..... ' .1 
:t.at l . ol"1sia 29 28 24 '2 22 ~ ,,, )6 
" 
20 
" " " 
21.0-24.5 2" . 5 1.00 0 . 211 4.2 








15 9 .9-11.1 10.1 0 .10 0. 050 1. 
Heaa leadh 36 
" 
29 ., 29 
" " 
44 ., 24 ~5 44 40 :r1 .1-29 .9 20.1 o.~ 0 . 00., 1.0 
., 
" 
}) 46 ~ '0 40 50 41 21 40 ~ 44 20.5-".1 11.8 1. 88 0. 522 5.9 
~- f 
, , l, tn nMl4 1, , I< • , ~I. 1 ,... ':1 .., L.I 
" 4 ". '"" t:'.' I 'f .1. , ., < 
-:7fI 4i_tor B 9 1 9 1 8 9 11 11) 1 9 , ' 0 20.4-29.2 24. ' 2.18 0.605 A. 
GU't l~ B 9 1, 9 1 8 9 11 10 1 ? ~ 1~ 20 .4-29.2 24." ::J.18 0.605 
Intel' o"'. epeoe ~ '11 10 "'8 "ir b 'S ~"'o ';o ~2 \;2 r " "10 '1 :, 1;, 27."-'0.5 29. 2 1.6-, 0.452 5.8 
UDDOJ' ,av len8'th 
" " 
10 15 10 12 
" 
14 11 9 14 15 15 l4. 1-40. 0 ~.6 1.91 "."0 5' 
r ,.. lencth 9 9 1 11 1 9 9 12 ' 2 6 
" 
11 1t 24.1-" .1 26.' 2.15 0.591 ' .2 
ODd "' •• ,tDe 18 19 19 
- -15 - 21 22 2' 16 - 26 2' 50. -66.6 56. 0 5 .61 1.5'75 10.1· 
r4 1}. ap1ne 4'v ;" - '1 - 15 .- 20 22 22 - , :'" 24 22,.. 50. 0-58.6 " . 8 2.94 0 . 816 5 .4 
8eccm4 amsl eptw ";4 \114 114 '";5 'fi ' f4~ '14' 'iff 'f5" "2' ','4 /·16 ';6 '.54 . 0-50. 0 .,. , ,." 0. 919 8 .2 
Peotonal tin 20 20 18 24 15 20 20 26 24 12 21 25 22 55.1-64.5 56.1 ".94 1.()9iI 6.9 




:r1 21 ~ 27 
-
2T 61.4-8'.' 14.2 7.49 2. 080 ' 0 . 0 
1ft fI7'I 41 
t O. raker .5 . 5 . 5 . 5 . 5 .5 . 5 . 5 . 5 . 5 . 5 . 5 .5 4.5-1.1 6. 2 2.6 0. 012 4.1 
:It 
" 
II II II U J' 
" 
J' 'P II P 11' • • Variable 
oaJ,lV CUt CU CT.': eLf cvr CLf t'BtI PBU ... I.3U Em D!f fImI OIll' • Callout, Pmr • "_bam 


























rpboraet1'1o aharactere o~ Jobft1U! 41l .... 1,1'1 (Val~n 
(lIeaaul'alellte in am) 
, 2 , 4 5 6 1 8 9 10 11 12 1'5 14 , ,. , 
Stenterd 1~ 169 138 ,,6 ,,, 66 "5 12' 95 160 144 198 110 164 100 I~ 
Bt.at D.orlpn 49 38 '9 40 20 t8 36 29 44- 4'5 58 ." 46 26 26.0-'0. 




16 29 ~ 2' '55 
'" 
42 25 '5 20 19.8-24 




12 10 15 14 20 11 16 9 
DIad length 55 42 45 45 21 42 ~ 
" 
50 45 65 ,.. 52 ." 
Predorul lensth 45 41 46 45 21 47 
" 
." 50 48 65 
'" 
5'5 '5 





~out 1eft8'th 12 10 9 12 5 10 B 1 11 11 1, 8 '2 1 20 . 0-26 
Int.r orb.space 15 12 
" 
1'5 6 13 12 9 14 14 19 10 15 10 27.'-" 
Upper jaw length 20 15 15 16 1 15 14 11 18 11 24 12 19 10 ".3-'58~ 




11 11 8 12 8 22.2-28~ 
oon4 D .• spine 
'" " 
'5 '5 16 n 
" 
25 28 '50 '58 26 
" 
24 56.~~ 




16 21 28 22 28 '50 38 26 '50 24 56.0-11 
Seed aual ~n. 14 14 12 13 6 1., 13 10 14 11 15 11 12 11 
Pectoral fin lengtb'59 ,g 
" 
'50 14 '50 '50 22 
" " 
46 28 ,rs 24 
CaQ4al ~ leDdh 28 26 26 25 11 25 24 22 .,2 29 
" 
25 26 21 
. t 8111 rater .5 . 5 .5 .5 .5 .5 .5 .5 .5 .5 . 5 . 5 .5 .5 ,. 
• 11eqtb 2 .. 
" 
4 1 , , 2 5 , 6 '5 5 2 16.6-45 
So: p P • 
., p ., ., • • 
., 
• 
., r p 
too.Ut)" 


























\fo!'p~OIMtr1c oMrBot.OrD ot JaM!g' 9lsm1P.tsp Uoban 
(\7eaaUrem":ln t a in .. ) 
, ? "5 
" 
5 6 7 e '00 f<;IQ"AQ. ~ .D. s.-. C . ... . ( ') ("') 
Stan4ar4 lenrth 160 169 190 205 111 200 10? 165 Inertandnr« 
n'.tlt D. ortgtn .5 49 49 59 }O 54 
" 
4' 25. 7-2'9.1 2'7.1 2. 2' 0. 790 8.1 
St . llt • • origin ~ '0 40 42 22 42 24 "52 19 .. }-2"5. 6 21 .1' 1.57 0 .. 556 7.4 
Ht. at C. poduncle 14 16 18 ro 10 ?O 11 15 8 .7·10. 2 9 . t 0 . 91 0 . '22 9 . '1 
J>J'edoraal lengtb 50 50 
" 
65 '4 64 ", 51 2'7 . 8-">:2. 0 -,0. 5 2. 62 0 . 929 9. 6 
Hearl bnrth 40 49 5 1 60 "2 6' ,. 48 25 . 0- '52. 1 ,g. 8 1. 99 0 .. '705 6 . 9 
In beaa 1 
":1. dSaetel' 11 11 
" 





14 a 15 0 9 18. 8- 27. 5 ! "5. 1 ~.69 ..... qso 11 .. ,-
InMI' orb. len.gtb 1'3 1, 15 17 B 16 9 14 25. 8-'2. 5 l'e.o 2.99 1 .. 0'9 11) . 4-
UDper 3a" ~b 15 16 17 20 11 21 11 18 '52.~Y1.5 '54.' , .n 0.826 6 . 9 
,r 1av' length ,., 15 15 19 10 19 10 ' 1 ?g. 4- " . 4 ''1 1. , 2.~ 0 . 8.,6 7 . 5 
SecozKl 40raal apt_ 25 25 
" 
-
16 " 2 21 6 50. 0-62. 5 55.6 5. 68 " . 1)1' 10 . '!J. 
11l."4 40nal apine ?8 24 '0 
" 
15 ~2 20 2' 46 . 0-50. 9 53 . ') 5 . 19 1.640 9.a 
"~-0!l4 anal o-lne 
" 
12 16 15 10 12 9 
-
19. '5-'52. 5 11. 1 1.4' 0 . 5" 7 8 . '5 
i'f'OtoNl f ia lenatb ,. '2 '7 ., ='1 42 21 ,. 61.7- 77.5 69. 0 t.84 0 . 652 2. 6 
ClUld'1l t1D 
" 
.,., 40 '9 29 U 2S ~ 65. o-'lO. 6 76. , 0. 44 ' .972 ".,. 
Sex !' 'P 11 P II rJ ., P • . arlole. • • RlgblT .... r hble 
eal1t7 Vl""'. '{lit. VI. V~T. 1'lU. VRL 'mL 1m V1U • Verenal, VOL • ~lo .... 


























'orphoaetJ'lo ol'.larao'tore 01 Job111BOP' '!OdeD ('Bleeker) 
(UoaouNa )ft'te 1n .. ) 
1 ~ , 4 '; 6 1 8 9 10 11 12 ~ 1!oaD S. D. S. E. 0." C,;) (. ) 
standarlS 1eqth 142 129 150 151 102 1'75 148 n4 ,~ 96 '01 14' In etanaar4 1 
nt.at 1).01'1giD 44 40 46 51 33 54 45 45 46 '0 .,2 44 'O.4-~ .. 8 
" .. 9 1.41 0.425 4" 
nt.a' A.OJ'lg!.D ." '2 
" 






21.8-25.0 2' .. 4 O.~ O.08'T tot 
fit .. , C.~c1. 14- 14 16 16 10 18 16 ,., 15 10 11 
" 
9.1-11 .. , 10.4 0.19 0.054 1.8 
Reaa Iengtb « 42 4'T 48 
" 




".0-54.' ,2.0 1.25 0.'" ' .9 
re4ional ltlJlftll:(h 46 4' 47 50 
" 
58 '9 40 41 
" " 
42 29.8-'54.4 J2.2 , '.4'7 0.424 4.5 
til bead 1 




10 11 10 e B 10 21.6 -?s.o 2'.4 1 .. 57 0. 45' 6.1 
SDcMlt lenath 8 10 11 10 8 1, 10 
" 
10 ., 8 
" 
18.1-25.6 23. 0 1.99 O .. m 9 .'7 
In'.1" oft.ape.oe 13 12 
" 
1, 9 1'7 12 
" " 
8 9 12 26.6-".2 28.4 1.42 0. 410 5.0 
trpper ~av Imgth 22 10 20 22 15 24 ~ 19 1'7 14 15 20 '59.5-46.9 44.1 2. 62 0.151 '.9 
,we1" Saw I_8th ,., 14 14 
" 







15 16 18 41.6-'50.0 46.8 1." 0. ' 90 2..8 
!bi1'4 n~ ap1u 19 20 
-
22 '6 25 22 20 19 16 1'7 19 4'.6-5'.' 46.8 ' .'79 1.095 8 .0 






10 10 12 21 .4." .2 26. 0 ' .12 0.901 12 -ft• 





6'."""9.5 69.1 4.52 1.' 06 6.4 
J;lau.W fl1l 14rDath 26 
" 
28 '5 25 40 
" 
'2 ,1 25 26 26 59.1-8'.' 1"1.1 1.9:5 2.291 11.1· 
1D eye at_tv 
. . t &ill ftb1" , 1 2 2 , 1 1.5 2 2 2 1 4 '7.1-40.0 18.0 8 .9'7 2.592 49 .. "-
Looa11 iI7 Bell: • 
,., ., ., 
• • • fI J' U • .. • TadablAt .- R!c,blJ' ~1 • 
Looalit7 mm W1I _ I!!DI DW OW B1J •• _ cu au l"!II 


















































rphCCl_tr2,o cbaraOtel"lt o~ John' O,",l?8 '" PI'\ (Caner) 
( Me 
1 2 , 4 5 6 1 8 9 to 11 12 
" 
14 15 ~ ::!oan C. " • (C) a .D. S .~ . ~) 
St.4.~ 1eDSth "9 122 162 116 1" 144 107 220 230 190 215 150 122 176 129 In 
Bt.at n .or1&1n 4' ,., 51 '5 
" 









28 42 28 2'.7-?4.1 2' . 2 1.00 O.~ 4.' 
Ut . a' C.pe4anolo 
" 




12 19 11 0 .5-11.1 1~ .0 0. 05 0. 017 v . 
ler:lBtb 41 40 52 ,. ,., 4' 59 72 42 62 16 51 40 59 58 29. 4- '5. ' '52 .0 1.84 0 .41' 5." 
Pn40real le~ '9 35 5' 
" 
45 59 68 42 62 69 49 40 62 62 40 30. 2- '5.2 ".6 2.20 O.~Og ... 
ta heed lea 
hI' 11 9 11 9 9 10 '5 15 10 '4 17 11 10 1, 9 20.5-26.8 2'.1 2.19 0.565 9.4 
.t leeth 1 7 10 6 6 8 12 18 9 
" 
19 9 11 
" 
8 16.2-2?5 20.6 ' . 29 0. 850 15.9·· 
Int.er ol't>. apaee 1, 11 14- 10 11 
" 
11 2' 11 17 21 
" 
11 15 12 25.4-".1 
tJPlMtr ja" len£th 20 16 2' 16 17 
" 
25 '0 18 25 , 0 21 18 
" 
20 '~.7-,u.v .~ .g ~ . ~, v. au, f . 
r jav leqth 15 14 20 n 
" 




26 29 ,., 28 
" 
-
18 n '8 40. 2-4'.7 42.S 2.25 0.501 5 






19 28 ,. 18 10 26 18 " . '-49.1 '3.0 J . 
A. trp1M 11 12 t1 11 1 "' 12 12 12 '0 12 16 '2 10 12 10 16.6-~.0 24 .0 4.'" '.011 ,.,.4·· 




« 49 '5 28 41 25 64.5-01 .4 '70. 9 5.15 1.no .,. 
C&ll4al no letgtb 20 29 
" 
27 28 29 '59 4' 25 '58 42 
" 
26 40 '50 " .5-79.4 66., 6 .79 1.~ 'O .~· 
ta _~ 4lu1ete~ 
14D,..t r. .Nker , , ., 2 , , 1 1 2 , 1 2 , 1 , 5."-".' ?1.' 10.02 2.589 46 .« • • 
p p p p p • • p • • • p p p • • 'fal'lilble ••• BlCb17 'Yariabl. i t, .. ,. car .. t:m IIlm II])l) UDS lIDS UW ~ nRELll IIUl C"l'A 


























oJ?hOllotric oharact !!J'II o~ J ghnleoJ!! d9'"'m1on (Ctrder) 
( If'''lU"~n~. 1ft .> 
1 2 , 4 5 (; 7 B ~ l!ean S . D. ~ . . C." C' ) ( " ) 
IU'd 1.enPh 115 126 117 125 127 98 ',1 1~ Tn 
t.a ' D. rigin '5 -,e }7 ' 7 
" " 
'4 42 29 . 6-'2. ' " . 0 1.14 0 .404 ' .7 
.a~ A. Or!Pn 26 '0 29 28 ,a 2., 25 
" 
22 . 6-25. 0 2'.5 0. " 0 .109 1. 
't.at (' . poc5uaolo 12 12 13 n 
" 
11 12 14 9 .5-11.? 10. 5 0.16 0.056 1.5 
80u leqtb 40 40 40 42 41 ~ 
" 
'9 29.5-'4. 8 ~., 1.85 0 .6" 5. 
4oI'Ml lonath '7 ,., ,.. '9 40 .,0 .,., 40 ~.o-'~ .2 ' ''.5 1. 0'7 0 • .,79 ' .5 
In head len 
'ye 41aet. r 8 9 8 7 8 7 7 10 16.6-2:'.6 21.1 2.64 .~ 12. «· 
8 8 9 9 8 7 6 8 18 . 2-2., • ., 20." 1 .5 ~ 0 . 570 , . 
Intor orb. lenath 12 12 12 n 14 10 10 ., " 0. 0-"' .1 " . 8 1.70 0 .6" 5.5 
r 3av leneth 16 17 16 17 19 14 15 18 40. 046 .,6 4' .4 2.98 1.~ .... 
r 3av lel\Cth 12 12 
" " 
15 10 12 16 '5O. Q..41 . 0 "'.8 " .65 1.294 10.Ae 
doral op1J2e 17 17 
-
20 ~ 15 17 16 41 . 0-;1. '" U • ., ' .n 1.67'7 10. !) 
donal 8fllIle 18 17 15 19 22 16 17 21 "'.5-5'.8 47. 8 5. 74 ?0'55 12. () 
ep1Do 11 12 1'l '0 10 11 10 '2 2'.9-)6. 6 2;'\.5 ".72 1." 9 ,.,. 
Peotoral tift len.stb 26 '52 24 26 ,0 22 2' 
" 
6 0<. 0-9 ' . " 71.9 q.~8 .,.so, " . .,-
il fill lClftlrth 29 
" " 
'50 28 :>7 27 ~ 68. '5-90. 0 77.' 6 . 20 2.' 
In .,. 4t.Mter 
t Sill raker 2 2 2 2 2 2 2 2 20 . 0-20. 5 25.' 7.22 2.560 m .5 
x II ra )I p U • 11 U • Varl.able ••• nl&h~ YRrlabl " 


























t .a, C. pe4wao1e 
ueaa ItmaUl 
p l"e4ona1 1AntP'th 
,oat lenau 
Upper 3a" 1. 
Lower 'av lerurth 
Dt • .I' orb •• paoe 
8000ftd D. ep1De 
bll'4 D •• .,1D. 
~cm4 A. epine 
Pootoral till 
Cau4al till 
Lonpet G. R. 
B 
toe. ltV 
c I '0« •• 0. 
'l.'ADL~ " 
UOrphOlllotrlO charaoter ~ .Tghpt eOP' RMrgJ2rmp' hal 
( ,t. 1D 11:1) 
1 2 ., " 5 1 8 10 " 1~ " 14 " 16 11 ' 8 1 
107 160 14' 1TS t 15' 
40 4 
", 118 too 100 16, 162 158 152 '4' ", 
46 '2 26 28 49 45 41 45 )8 • 46 " 50 
21 J5 ~ '5 
10 17 14 17 
." 52 42 55 
9 ,2 21 24 21 22 " " ~ " 29 rt 29 27 " " 
14 15 " 12 ' 0 to 16 16 16 14 " '2 12 " " " 





" " 48 55 4 41 ." " 54 52 " SO 45 " 45 42 " 55 1." O. 4.1 
e " 
8 " 
10 12 " 12 10 9 1 
10 14 10 12 '0 10 1 8 " " 8 12 10 
12 18 15 20 16 17 14 ' 2 10 10 16 17 
e " 11 " ,~ 12 10 9 1 7 " 14 
" 9 10 10 10 10 
11 10 10 
15 " " 
" 12 1 
11 16 " 
1, , 
" 11 '0 1 
lant!th 
8 " 10 " 11 12 8 9 1 1 ' 2 " 1 
15 2? 20 - ?O 25 22' 10 " 15 2' 24 
11 11 
1 20 
10 11 1 
1 1 
'0 , 
" 12 20. 0-26 .6 24.~ 1.1' 0. ' 87 1.1 
" 12 2O . 0.2S.6 24 .6 0 .14 0 .1'5 ~ .O 
11 19 ".,-".2 " .1 1. ' 9 0." , ~ . 
" '6 ?4 .1., t. , 21.4 c .Qtt J .-I""" :1 . 
" 12 ~.5-28.9 24 . 8 1.54 0 . ,., v . 
-- 45."-55.2 50.' ' .11 0.109 6. ' 
21 - 45. 6-55 ... 1 '9.8 0.88 0 .196 '.1 
'2 :ii, . 2. " .5 26 . g ~ .2'7 0 . 61, to." 
.~~v.' ,.,., 0.97 0. 211 1., 
50.2-06.5 10 . 6 6.5' 0.11 
1 2 1 -- 20 2' 22 17 16 14 2' 2' 1 
1 
, -
12 16 10 10 1 
., '2 2? JO 
'2 " -
• 5 .5 . 5 .5 .5 .5 .5 . , ., 
p • p • • p p 
190/1 / 2 / , /, /5 






t1 12 1 




., . 5 .5 . 5 . 5 .5 
P II II • 
.5 . 5 . 5 ., 
" U P 
ACtA WtA VllL 'YRL rL 
/ 10 /11 /1 I"~ ", I"~ /1' /11 " , 
ta eye 41aetel' 
• , •• 1.7.1 5.' u • .1 15 • 
p • Var1ab1e,tt~t!aDr1.".., 
C~AwC.loQ't.,~~~.lta1.' 


























~1"1o cbaraoteN o~ Wbala mllert. (Cv:wS.er> 
Clfaeeureaeat. m _) 
1 2 ., 4 5 6 ? 8 CJ 10 11 12 
" err 
WInIII S. D. ~ .~ . a.y •. (~ ) ( of. ) 
8~Gll4&r4 1e~ '25 120 102 94 95 96 104 95 '21 120 '2' 8'T US In etan4ar4 10DBth 






." .. ., .. 2 .. , .,0 45 '2.0-". 0 34. 6 2.62 0 .151 '7.5 
m .at .l • .,r18SA 29 Z7 24 22 25 22 28 n 
" 
32 '0 20 
" 
22. 5-28.4 25. 0 2.1, 0 . 591 8 . 
Ut •• , C.pelancl& n t1 10 9 to 9 10 10 
" 
12 12 8 1'5 &.8-10.5 9.7 0. 4" 0 . 01, 4 . 6 
11$44 lIulgtb 42 41 ." .." '5 '2 n 
" 
« 4' 40 27 42 ,'.0-,$.9 ,'.6 2. 24 o .. ~ .. .,. v . 
Pre40real leagth 19 '9 
" 
24 ~ '0 J9 29 40 ." .,., 29 41 25.5-57.5 , ,., 9 . 22 2. 56' 29.4 
III bea4 l.eJsst:h 
~30 diameter 9 8 ., ., e 7 0 ., 9 8 ., 6 8 17.5-24.2 21.0 1. 48 0.411 7 . 0 
Snoat !.eDIth 9 9 7 ., 45 7 45 5 9 7 9 6 9 15.5-22.2 20. 2 2 . '7 O.fi~ 11.7-
late. o~. ,. ,., 12 11 11 11 10 10 ,. ,., 1J 10 15 '0."'''. 0 " . 1 ~.11 0. 586 6.' Up".. 3- lenatb 20 18 15 15 15 15 t s 15 20 18 19 
" 
19 42. 9-48.1 45.1 2 .. 00 0 .. 555 4.' 
jaw 1eDSth 15· 15 
" 
, ~ 12 1. 
" 
12 16 17 ,., 12 15 '5."-44.4 '9. 0 ,.'" 0. 921 ' .5 
D. ap1ne 
- 15 10 1C 10 
-
10 11 11 t1 11 11 12 24. 0-40.'7 " . , 4 .09 1. '" ".0-
t'ht1'4 ~.IIP1ne 
-
'5 12 13 12 15 14 14 18 16 15 12 14 " .'-44 .. 4 " .6 4.05 1.125 '0.2-
S&oond anal ep1fto 15 ,. 12 ,., 12 14 12 14 '5 14 14 10 15 '''. '''''.'7 " . 9 , .)5 0. 9'0 9'. 0 








'78.1-81.5 82.4 ,.,., O.~ 4. 0 
eau4el 1m leagtb 2) 2' 22 2' 22 21 24 2' H 25 - 20 -. 54.8-'74.2 64. 9 7. 01 1.948 10."· 
In .ye 41~t •• 
It C. raker , , 5 5 5 5 6 5 5 5 5 .. 4 55. 5-'75. 0 68.0 6. 72 1.866 9 . 8 
p II P U • 
., p U' ., • D • • Vari.abt. 
Looaltv eLL em CLT cur CL'l em Ilm Ul!I' 


























J'phc:aetrlo obar actON or J!aomeplgoOQ eu:!a (HaalltOl1) 
( 
A. 
1 2 , 4 ..... ~. ( "" t!cnm S 1) s-( A) •• • . • C . T . (f) 
:taoda,-d lcnrtb 2'5 152 16' 154 In atan4a!'d 1 
Be1gbt at do~l origin B1 52 55 49 " . 8-34.5 ".5 1.18 0. 590 ' .5' 
lo1p t at GDal orilt1n 58 '9 40 
" 
2".1-25.1 24 .4 1 .. 12 0. 560 4.5 
voight o.toa a4a 1 peduncle 21 14 14 
" 
8 .4-9.2 8 . 8 0 .01 0.4'"'7 ':t . 
Head lenatb 70 41 50 46 29. 0-'0. 9 )0.' 0. 49 0. 245 1. 
Predonal len&'tb 12 46 49 48 '~. 2-" .6 " .5 0.49 0. 245 1.6 
'n bead 1 
>1- dl caet e l' 
" 
10 11 10 18.6-22.0 20. 9 1.41 ry.", 7 . 0 
'l~ 11 12 12 11 2~.9-26.5 24.4 0. 65 0. ' 25 2.6 
Upwr javlelJ4th '0 ~o 20 20 40. 0-4'. 5 42. 5 1.54 0.770 ~ . 
I.ove~ jaw l.eDB\h 25 16 17 16 ,~ .o-'5.1 )4. 6 ~.81 0. 405 2.' 




22 46.8-51.4 4B.7 1.98 0.990 4 . 0 
'1'11 40ntal ~1n:r lenatb 
-
24 2 ~6 51.0-56. ' 54. 5 2.60 1 . 300 4.7 
1ne length ~ 26 ' 2 29 54.' -64.0 59.1 4.49 2. 245 1.' 
ootOftU fia limsth 52 
" " 
)4 69.4-14.4 72.5 1.97 0. 985 2.7 




72.8-80.8 71.4 , ." 1.665 4.' 
su • J' • P 


























orntlOlletf'lc cbaract .... o~ oto lUho1r1ca b1o;q:Uge (Cantor) 
(Uca.tU"eIIllte in _) 
1 , '.5 4 5 J" '~. -- "J. D. q . ~ . 
C.T. (<'I' (~ ) ( " ) 
Standard leraeth :5~ 246 ?OO 25'.5 '50 In etandlU't! lerJ#'th 
Height at dorsal orlllD 66 51 41 51 92 21). 1- 21.8 20. 7 0 ..05 0. 022 o. 
It.l&M at anal or1gin 4' 
" 
27 '31 61 " . '2-14. :? 1;.4 0 . 6' 0. 282 4.1 
He1pt at caa4 .. 1 pedunol. ~ 17 
" 
16 28 6 . 2-6. 9 6. ' 0 . 0'1 0.0~:n 1.1 
Bea! lencth 84 72 58 74 125 27. 7-29. 2 28. 6 " . 97 0 . 4'-' , .. 
~"donal length 90 75 62 15 1~ 20. 9-'.51.0 29. 9 0. 7'.5 0 . ' 27 ' .4 
111 bttad 1 
.ye"cU.etel' 12 10 9 10 15 1?o-1'5. 5 n.~ 1. ::>1 " . 542 0 . 7 
at lmath 12 l' 10 12 2'.5 14 . 2-'0 . 4 16.' 1 .4~ 0. 6-0 9. 9 
. Interol'bl tal .rpaoe n 1q 16 ,., '0 ?2. 9-27. 6 25. 4 1. 77 0 . #"#7 u . 
UDDe!' ,." l~h }9 -,0 26 
" 
50 40. 0-46 . 4 '2. 9 2. '9 1.071 5. 5 
J' jav ieqtb 26 2'.5 20 ?, '38 '50.4- "' . 5 ".0 1. " 0 . 650 4. ' 
17 17 
" 





27.2-" ." 29.1 4. 00 1. 79' ' '' .7-
,4 &!lal ap1n.e leDgtb 1) 11 10 10 2. ".5-' 9. 2 ' 6 . 2 ,.~ 0. 892 12. '-
~~otoral t1D le~h 6, 
" 
41 49 89 65. 3-75. 0 69.7 ' .60 ' . 614 5.1 
1 fin leuath 65 50 39 51 79 " . 2- 77.4 69 . 2 4 .6' ... . 
Ia .,. 41U1ete .. 
•• t Bill ratter 5 , '5 5 5 " . '-5'. 5 46. 1 7 . 82 ~. 5 fl6 16. 0.· 
So II • P • • • Variabl • • •• R1cb17 ~able 


























'l'A 'It. ~ 11 
Ol"DhoaetPlc cba1'llOtUli of OSol1tbo10?P P'S' (Hudltcn) 
(~nt. t.Jt. _> 
1 ~ ., 4 5 6 7 8 9 10 C4T" ...., ... 'l . D. 8 . '1. C. Y • (~ ) (t) 
160 159 ' " 140 161 '" "2 "'5 95 98 tn ften4'l ra 
Bt.at.D. orllin 40 40 ." .,., 40 -,e 
" 
25 25 26 2' .'5-:50.2 26.1 ? ;.06 0 . 652 ,. 
Bt. at A. ori&1a 22 
" 
19 ~1 24 24 ro 14 
" " 
".1-16. 5 14.1 0 . 80 0 . 25' 5.4 
BS~.S C. peclunole 12 12 10 11 
" 
12 11 1 1 1 1.~.' 7.1 0 .4' 0.'" 5 
Red l .... .ctb 46 49 41 ., 4 9 49 41 29 )0 29 28. 7- 34.f 'f .1 f.n 0. 528 5.' 
Predoreal l o.n«th 4' 41 ~ '9 45 ., ,-; ~ 
" 
71 16.5-'2.6 29. 0 1. 84 0 . 502 6., 
In beaA1 length 
"7- 41aaeteZ' 6 6 5 6 6 ., 6 ~ , , 10. 0-14 .f 11.9 1.62 0. 512 " . 6-
:h 0 10 9 B 10 9 7 7 6 6 17.4- 24.1 19.9 ~. "O 1'\. 653 10"-
' 5 15 
" '. 15 16 
,., 10 10 10 '0.6-~.5 " .5 1.'.52 0. 411 4 . 0 
;h 22 24 20 22 25 22 21 15 
" 
15 41.8-51.7 50.1 1.61 0. 509 , 
UI l' 19 17 16 19 20 16 12 
" 
12 " .9-4' .' ~9.9 2. 06 0.6~2 5. 
D. ap1a.e 15 18 15 16 21 18 16 10 11
" 
'2.6-44.8 " .7 .,.46 1.04}4 9.1 








~'.""2.a '9.1 2.'" 0 . 920 1 
anal ep1_ 1 7 5 1 1 1 ., 5 6 6 12.2-.20.1 16.1 2 .54 O. tt"a, 15."·· 
'Oft 1 ftn lensth42 41 ,., 42 46 46 ,.. 25 27 26 82.qJJ7.7 89.9 4.25 1.,.... 4.T 




26 17.5-'~.' 9'. 8 6.05 2. 547 8 . 
I n .,.. 41 ... ter 




66.6-110. 0 75 . 6 ".78 14. (81 60 .5-· 
p • • • • P l' • Variable, •• R1£bl:r ~rlabl. 


























,. "'''L 18 
rphometr1c chGl"tlctor o~ ~annn m1gm4pn (nlee1ter) 
('.!tta.W'Ct:rnte in _) 
1 2 ., .. 5 6 7 Ranr Uean 'I .D. ~.1 , • C. T. (l( <,; ) ( 4C ) 
Stmd'lrd leneth 152 120 10", 105 91 165 175 In attmda~ 
Bt .at D.or1~ 40 29 24 2S 25 .,9 40 22. 6-27. 4 24.7 1.57 0. 594 6 . , 
t . at A.orte'1n 26 20 16 17 12 22 ~ ,., . ' -17.4 15.7 1. 4' O. 5~' 9.1 
8t.a, C. peAanole 11 9 8 7 6 12 15 6 .6-8. 6 7 . 4 0. 65 0. 246 8.7 
Bead l~ 47 '57 ,., ,.. ." 48 55 25.7-,6. 1 "., 2. 86 1. 08' 9 .1 
Pre4oftJ&l leDfI'th 46 '9 ", n ,., 46 54 -,o . 'II;-~.2 " . 9 2.1., o..,vv ... 
In bead leor.th 
70 d1o::Jete1" 6 6 5 5 5 7 7 12.7-16 . 2 14.8 1.01 0. '9') 6. 
, ... oat l ength 12 8 7 B B. 111 11 :?~.P--25 .5 2"1 .1 1 .77 0 . 610 1 . 
Inter orb. epue 14 12 10 10 10 12 15 20.5-3'. 3 '.50. 0 2. 52 0. 954 6. 4 
UpJHI!" jaw learth 21 17 15 16 16 21 24 43 . 1-55. ' 46. 9 ' . 01 1. "0 6.4 
ver jav lonstb 1f- 14 12 
" 
t'5 17 18 )4 . 0-40. 0 '7. 2 2. 24 0. "48 6. 0 
Seocm4 doreal -.pille 15 
-
8 9 9 12 
-
24 . 2- " - 9 26.9 ?76 1. 045 10. '-






29. 4 .... 2 .4 36 . 5 5. 50 ~ .09' 15.1-
.,..o·ncS .,.1 • .,1ne 11 e 8 8 
-
10 1f 2O . P-24.4 2'11 . 0 1.46 t) .5 , 6., 
tom! tiD le&th '.50 22 2' 20 ?O '2 ~ 58.8~ ." 66.2 8 .2, ", .117 12. 4-
C&Q4al 1'1Il lmlttb n '.50 n ::>6 27 .,., ,., 57. 4-02. 2 16. 0 2 . 61 O. goa ' .4 
:rn .7ft 41 .. ter 
.t gill ftken .. 4 ., , , 
-
5 57.1 ....... v v, . , .. . ~. 'C , .;J~C " . 
X • P 
., 
• • p • • '{P ....... "''1._ •• 


























or t. 19 




Het , 45.0 
R 1 th 47.0 
,. 41ll1letttr 12. 0 
out 1 10. 5 
Upper 3av 19.5 
r 3 4.0 
toal f11l 
-
, cond al e ".5 
Doreal ap1J\e I 
Doreal ~ 25 
ADa1 t1Jl II ,7 
tat ral l1u .0 •• 2 
tat 1'81 t lea 10/ 




'0.0 , .0 




1'7.0 1 . 5 
21 . 0 1., 





1 /20 10/20 


























rpllODetno obaraotel'lt or " tnroto1UbP. ImClllatne (Cmote"') 
(tloaaurca"'llte in ID) 
1 2 5 j,~. Sli a ~.D. .. ... c .y. J 4 ( ,,; n) • • (") 
Stendat'd 1en,.tb 1" ' 45 14' 1en 101 In Ran4ar4 1 
H.iebt at doroal origin 5' ." '2 25 25 ?1 . 9-?" . ' "'>2 . 8 1. 08 0.4;14 4. 7 
Rdch" cat lIfta1 ort.~ ' 9 26 2' '9 20 15 . 7·18. 6 17. ' '.15 0. ')15 6. 6 
Caudal pe4ann 1e 18 12 
" 
8 9 7. 5-6.2 7 . 7 0. 17 0. 'J76 2 . 2 
aead 1en.gth 66 4' 4' '5 
" 
:'8. 5- '2. 7 1".2 ,.n 1. 017 7. 5 
P~Ol'Da1 10Mth 75 4' on ~ ' 4 " . 7- " . 6 ,:?~ 0. 70 0 .", 2., 
n head leftlPth 
:Te cU ... ter t o 7 8 6 6 15. 1- 19. :> 17. 0 2 . 2'5 1. 000 " . '. 
. _011t l.~ '6 10 9 '7 6 19.~4.2 ;>1. 2 1.94 0.069 9. 
Interorbital epace 1/' 10 10 7 7 20. 0-2' . 2 ?1. 7 t . " 0. G41 6 . 6 
Upper jaw leD«th 28 20 20 15 14 42. 4-46. 5 '4 . 0 2. 42 1. 085 5. 5 
r jaw 1engtb 25 17 17 12 
" 
'54 . 2-41.9 '50 . 0 ,.,.. 1. 49'7 8 . 9 




28. 0-40. 0 '5.1 4 . 52 2.'"'26 12.a. 
Th11"4 4or.l ap1fte )0 
-
21 15 14 42. 9-49. 0 45. 5 ~.62 1.174 5. 7 
al8piDe 
" 
7 10 6 6 15. 2.2"1 . 2 18. '" ' . 19 1 .4~ 16. 9--
eo'oral fill leagth .. 26 27 20 20 57 . 1-66. 1 6'.4 ' ."2 2 . 16' 7 • 
Cawtal fla lena'th 42 
" 
'5 20 27 " . 6-07.0 75. 0 9. 26 4. 141 12.2 
In eTo 4t_ter 
et dll nli:D1'It 1 1 t , 1 10. 0-18." 14 . 6 ' .52 1 .t;18 24 . 1·-
r oaDlne 4 , 4 ., , 40.0-50.0 46. 5 4. 91 2. 201 10. c'::. 
'es p • II l' • .uIox,51T.1t • Val"1a.bl • •• ru.ahlT 'ftJ'lable 


























·uto cbat'Botere or ptg" tM' JVbu: (Sclme14er) 
(u...1U .eat. in _, 
1 2 , 4 , 6 ., 8 9 10 11 12 
" 
'4 15 
st!m1Sla1d 14tnsth 18, 191 184 162 200 179 210 12., 154 112 190 110 ,.,4 169 111 In 1JtIa41U'd le 
8t .. , 1'.ozt&la U ~9 39 ~ 45 40 49 26 
" 
,as 40 ~ ~ ,., 29 20.1-26.0 22.1 1.50 0.,aT 6.T 
Bt.at A.o:r1e;ln 
" 
)0 29 25 
" 
'2 ~ 21 26 
" " 
'50 31 29 21 15.4-18.9 17.0 Oe~ 0 •. 219 5. 




19 12 14 11 16 15 16 15 10 8.0-9.8 8.7 0 .95 0. 220 9.T 
RMel laaatb 58 56 57 50 
" 
55 66 41 50 55 58 51 
." 
" 
18 29.5-".2 " .4 0." 0.087 ,.t 
P1'e4o~l le~th 65 60 62 54 67 5'7 7' 40 52 59 64 57 5'7 59 n ".4-" . 5 " .4 1.10 0.284 ~., 
In b...s 11 
41811OtO' 10 10 10 10 11 10 
" 
8 9 9 11 10 10 10 7 15.6-20. 0 ' ''.7 1.05 0.271 5. 
OU;\lenBtb ,., ,., t4 12 16 15 16 9 
" 







14 9 11 14 16 1J 12 '2 8 ~, .0-2"T.5 2'5.1 1.90 0.491 8 . 2 
Uner ,. lensth 24 ~ 24 21 26 24 2? 16 21 2' 26 ~ 2' 22 16 ~9.0-45.0 41.9 0 .64 0 .119 1.1 
r leu 1eqtb 2' 20 20 11 22 18 24 1, 16 20 2' 19 19 20 
" 
" .7.'9.6 " . 2 2. 06 0.5~ 7 -
eoOD4 D.ap1:De 25 24 26 20 2' 20 22 '5 
-
21 25 2' - 24 '6 '2.'-45.6 40.2 4." 1.1f8 10. 
'l'Idr4 D. ep1ne 27 21 28 2' 25 2' 2? 16 
-
~ 29 26 25 2' '5 '9.0-50. 0 44.5 4.24 1.095 '1Ie 
ecODtl A. ep1De 8 
-
8 9 9 8 n 9 
- -
9 9 9 
-
5 
l'ootoJSl fiJI lcmGtb 47 42 4' 
" 
4' 40 45 26 'J4 4, 45 34 40 40 ~ 60.5-81.' "'.5 5~2 1.~ 8 .1 






38 41 ." 
- - '2 ".5-84.0 66., 7.42 1.917 1'-~· 
Ie fI10 41~el" 
at G. l'Bkel" , , , , 5 .. 4 .. , , 
-
4 .. 4 , }D. ~-50.0 ";.8 5 . 80 1.498 15.'·· 
,n t .cenSM 4 5 , 4 , 
-
5 , 5 5 
-
5 4 4 2 20.5-55.5 ..... , 1.29 1.98, 16.A •• 
., II II ., 7 ., II P .. ., • 
., 
• l"artable •• '. m.,.l,y ..ar.lable 
Looal1\7 111':' JDOf rnm UIr DB UlI P'lR WJa CL't em Clr.' WLR VL.'l VL'R ~ 11m • !!aIl4apa, lSIJ • l'e 1cSne4., 

























'!.m r~ 22 
rphcaetrlo c!lar' otera ~ 0101U1'''1 cm" n ('1'revayu) 
(.~aea.NIlI"Dt. 1ft _) 
v 
staDctar4 lon.rtb 
Uel8bt at 401' .. 1 orlg1n 
el p t at _al ori _ 





Interorbt tal space 
Uppal' ~all l ength 
or ~av legth 
Second tlonal Q1 
J!d doreal ep1llO 
ond .... 1 .p1D.. 
Peotoral flJS leusth 
CaUdal fin l.ellgtb 
Loqeet a111 mker 
~ ""Wl' cd'nc 1, 
Se. 
Loo ~llt1 
1 2 , 4 
158 158 159 152 
4' " 41 40 
29 .,0 ~ 2 ' 
, .. 14 14 14 
S2 " 5' 54 
" 52 56 52 
" 12 12 11 
12 " " 11 
" '3 ,~ 12 
22 24 24 21 
19 20 20 18 
20 24 21 19 
2~ 25 2' 17 
8 ' 0 7 7 
' 5 " ,., " 
" 40 " 40 
6 6 6 5 
, , ., 
J' P • 
Doll EUl 
5 ( ("> S. D. S.~ . c.v. ( " ) 
19' In ataD4ard tensth 
48 24 . 8-27 •. 2 26 . 2 0 . 06 ').~5 ~.~ 
"5 17.6-18.9 1B .. 2 0. 42 0.100 2., 
17 8. 8-9. 2 8. 9 0.19 0. 085 4.' 
62 '52.1-'5 .5 " .4 1.07 0. 479 ' .2 
64 ~.2-~ .2 " . 5 ' . 41 0 ."2 .~ 
In bead length 
" 20 .~-22.6 21 . 5 O. g, 0 . 417 4.' 
n 20."·?4.5 22.5 1.47 0 .659 6 .5 
16 ~.2-26 .9 24.7 1.55 0 .695 6., 
25 }B. 0-45. 2 42.' 2.57 1.152 '.0 
21 " • .,..,., • ., '5. 8 1.09 0 .·641 5., 
26 YT .()..45 . 2 40.5 ' .4' 1.5~ u . 
2B 21.4-45.1 41.1 5. 65 2. 5" ".7-
9 12.8-10.8 14.9 2." 0.955 14.'-
4' 67.'·".8 70.4 2.18 0.911 ' .1 
46 ' 9. 8- 74 . 2 72.1 2.97 1.266 ' .9 
In 878 41aaeter 
, 4,.1-54.5 50.7 4 .. 24 , •. q()1 8.,. 
, f8.1.27. 2 24. 5 , .~ 1.717 15.'·· 
• • Vari.ble; •• ttlCb17 ft!"1abl. 
rl "Mf . Pa=a~ rLR. Utan'!'ld., 



























rphomatrlo characters or ChnpggMr Ml"JHUI ('q1ohaftJeea) 
(1I •• l1ftIlmt. 1JI _) 
1 2 ., 4 5 6 7 ~ "811ft S. D. *'" "!"I C. V. ("> • • ( ~) 
1 21'2 "2 141 1a, 111 200 In trtaAdaJ"d 1 
Bt. at D. orl&1A ,., 49 ~., '7 4'6 4' 51 24 . 2-2'7. " 25. 5 0. B9 0. "", " . 5 
Bt. a' ol. ol"1&1n ., 40 25 28 .,0 ." ." 18. 6-20. 5 19. 6 0. 70 0. 265 ,. 
Bt. at C. ne4mncle 2' 20 1., 14 10 18 21 9 . 1-10. , 10. 0 0. 01 0 . 00' 0.1 
lcmath 76 6., 4l 49 
" 
5'7 64- ." . 2- " • ., '32. 6 1. 80 1). 681 
' .. 5 
Pre40nal 18ft1rth 84 70 47 49 
" 
6'5 65 '2. 0-36.0 ')4 . 6 1.00 0 • .;1 rg c . 
In bea4 lJ 
ye di .. eter 12 11 9 9 7 10 11 1 5.8-21. ~ 18. ' 1.87 0. "T08 10.~· 
11\ tI:t leqth 16 14 11 9 CJ 1"1 
" 
18 . '3-27.2 22 . 5 2 . 48 ~.9» 11 . 
Inter orbl tal epaoe 14 11 7 A 6 10 11 16. 2- 18. 2 17. ' O. CK 0. '556 'i . 4 
UDper jaw leDtP"th 'll 26 18 20 14 24 26 41) . 6-42. 4 41 . 6 0. 29 0. 106 o. 
Vel" ~av.le~ 25 21 14- 16 
-
20 20 " '.2- '5. 1 '32. 9 1. 27 0..481 ., 
r..cODd do~l . pine :.' 1 24 14 20 
" 
24 20 27. 6-4.2. 1 '5'5. 9 5 .11 1. 1'J')' 14. "· 
l'd 40nal aplae .,0 28 19 ,., 15 26 26 "9. 5-46. 9 4'. 8 2. 56 0 . 969 5. 8 
coad eaa1 apine 12 14 <} 12 8 10 1" 15.8-24. 5 21 . 0 ' .00 1. 166 14 . 
., 
l"eot oftl nD 57 52 .,. 40 28 41 .., '7. ?-a?5 77. 4 5. 91 ~. 2'8 7. 
Caadal fin '2 49 '7 40 ,,~ 46 46 "1.8-106.1 81 . 8 11 • .,8 4. " 0 1,. CJ1' 
In . ,. c!ll111eter 
ft pU rok.r '5 2 2 2 1 .2 .2 14. '5-20. 5 20. 0 ' .~6 1.2,.. 16 .0· 
IX • P II • U II II • Variable obanLot 



























,bOlllOtrlc ohancteJ'D o~ P'DMbio QMmnhtbnhm' (Bleeker) 
(~.Dta ill .. > 
1 ~ , 4 5 6 7 8 9 10 11 12 
" 
14 
" "r .... SD ~ " C.Y. (~> .. .... ( e ) 
.dUll length 1eo ,,. 208 173 ,,, 156 150 12' 174 185 n2 150 15' ,,8 210 1B Standar4 le 
52 45 7' 61 4' 47 44 
" 
50 59 42 50 49 46 G9 28.8-J5.2 " .6 ' .77 0.97 1,.fta 
Rt . at A. .o.r1£1D 39 '52 49 44 29 
" " 




47 '9.0-2" .8 2'.7 2.47 0.6' 11.,-
Bt~t ~.pe4unol. 16 14 2' 18 
" 
'4 '4 11 15 '8 '2 '8 '6 ,. 2' 8 . 2-10. 4 9 ..... 1.50 o.~ '5.9·· 
Re04 lenath 61 47 69 62 45 54 54 '8 57 62 '55 57 51 48 70 ,o. 5-"56. 0 " . 8 2.01 0.72 8 . ' 
.oral lcnrth 62 46 67 57 44 55 50 
'" 




17 , OJ 
" 




12 '6 21 . "-25.4 2' . 4 2. 42 0. 62 10. "1-
OQ~ l ength 15 1? 15 '5 
" " " 
10 
" 
15 '2 ''5 14 12 11 ~' .7-27.7 24 . 5 2. 7' 0 . 70 ".~. 
Inter orb.epaoe 16 1, 2' 17 12 15 14 12 '6 17 ,., 15 15 14 '9 25.9-" . 8 28. 0 1.64 0. 4' 5. 
er ~v leaatb 29 22 
" 
29 ." 26 24 20 29 25 22 26 25 2' " 44.4-52.6 48. ' 2. J6 0. 60 4.8 






n 17 2' 22 16 
-
22 21 ~ ' 5.4-45.7 40. 5 4." 1.14 10.9 
~ 21 
-
26 11') 2'5 26 17 22 2' 20 2' ~ 2.2 , . '7 · 7~..A " ' .7 5. " 1.45 '2.D • 
" 




'4 '7 '9.2-~ .. 1 '4. " 'L&:l 0.95 14-.got 
oral fin 46 
" 






40 -,e '5 52 S6.6-76.9 74.5 5. 59 '.44- 1.5 
" 
'0 ~ '5 26 '0 n 2' '2 }4 26 11; 1 ,., 29 ~. 54.)-64.7 57.1 ' .57 0. 92 6 . 2 
III .ye di ... ter 
,t G.nker 5 6 8 7 5 5 5 4 6 5 6 6 6 6 9 ~.2-56.' 45. 8 6.46 ,.~ 14.1a 
• • p • p U • P 
.,. P .,. .,. p U .,. · Var1.a'ble •• 81(1;b17 " ... rlablt 
UtiT l1l)3 1m3 lIDS W'f'R W!'1l TIm G:IS }. a nco B:D' Jr.ft" vn C'!'A CU 
• Ila4zeaJ Wft • \o!al~11 , •• IaDeowafta; 1S'I' • Bott_1 C'l'A • Cnloutta, 



























neight at doral ol"l 
!telght at a:ral or1B1n 





IDterorbltal . paCD 
Upper Jaw leugtll 












n " 19 15 
'58 21 
.... cond anal 0lliM length 10 8 
Longlh of HOODC! doral ep1ne 20 10 
Lenath of *1'4 4oreal. spine 20 1:5 
Ceoi! ~ 1 tiD lwath " 2' 







(Jordan & 'l'boI!Ip8Oll) 
!D~. in.) 
., (.) S .D. S .~. 
'111 In nandan! langth 
C~'f. 
(~) 
" 21. 9-28.6 ~.2 0. 62 0. 352 ' .19 
24 ?1.6-22. 0 21.7 0 .41 0 . 2'$6 1. 
11 9 .0-11.0 10. 0 0. 80 0. 462 6 .0 
" '2 .. 4-".2 " .T 1." 0 .157 .,.9 
,.. 6-34.1 ".2 ' .48 0 . 8S5 4 . 4 
In bead lengtb 
9 25 . 0 25 . 0 - - -
9 20. 8-25. 0 '2.5 t . AS 1. :::69 0. 2 
10 21. 1-27~ 27.6 0.14 0 . 427 2. 1 
17 " . 9-47. 9 47.' ' . 22 0 .121 0.4 
'4 '9. 9-46 . 9 41 .7 , . 65 2.1 09 8 .7 
21 65.6-79.2 " . 2 5. 66 ' . 211 7 .7 
10 20. 8-21. 8 24 . 5 2. 00 t.664 11.7-
" ) '.2-41.7 )6.' 4. 24 2.450 11.7-
" ~.'-(1." '9.4 2.46 ' .42<l 6 . 2 
)0 15.0-8).' 7B. S , .65 2.109 4.6 
In eye le~ 
4 41.6-44.4 4,.1 1.12 0.647 2.5 
II • Variabl 


























rpbClUU\lo Oharao't0 N o~ DrD4fophYPQ m , pal,H <Cu'V1.r) 
(J,te .. areattllb 1Jl _) 
1 2 ) 4 5 6 , 8 9 10 11 12 ~ Bean s .]). 9 . ~. C. T . <. ) C"') 
tandard length 128 120 "2 11 1 104 fJ1 B9 75 128 11' B6 74 rn DtanclG1'4 length 
Ht. at D. orisS!t 46 41 47 YT 
" 
' 2 29 25 42 40 28 23 " .1-" . 9 " . 7 1.'9 0. 401 4 .1 
nt.at A. oriB1n :56 ,.. 40 ) 0 '0 27 24 20 ~ » 24 t 9 25.6-) 0. ' 27. 7 2." 0 . 7')' 9 .1 
nt .at C. pe4ancle 15 15 15 ,., 12 12 10 9 15 14 10 9 11.2-1:?5 11.8 0 . 42 0.121 ' .5 
Bead l«l6th 42 39 44 '5 34 ' 2 28 ' 5 42 '9 26 24 '30 . 2- ,.,. , ,2.4 0 . 96 0. 271 ' . 9 
Pmonal lcmgth 18 }8 ., .,2 
" 
28 '21 26 40 '38 29 24 28.8-'''. 7 ,-1.0 T. 66 0 . 448 5.' 
In hca4 len.«th 
.,J" 41eaeter 10 10 11 10 9 9 8 7 11 10 e 7 2'.8-'50. 7 27.1 1.9' 0.554 '.0 
,Gilt l_pb ., 0 11 6 6 5 6 6 8 8 6 6 16. 6-25. 0 20. 4 J . ~" 0.9" 15.0 · · 
lnt..- o ..... a,eoe to 9 10 9 9 8 6 r 10 9 7 6 21.4- 26. 9 201 . 2 1.67 0. 482 6 .9 




10 10 15 14 10 8 J2 .~.O ,'.7 2. 0:5 0 .58'7 5." 
tower jaw lon ' tho 10 10 11 '10 0 9 7 6 10 10 B 5 2O. B-}O." 25.4 'J .en 1. 058 11.1· 
Second D. epln. 
-




15 12 11 }4.1-45. 8 .n.8 ' .67 1.060 9. 8 




12 12 10 15 f4 
" 
~.4-54 .' 46.1 5 . 18 1.497 11. a-
Seoond anal lipiDe 17 20 17 !7 16 16 ' 4 ,., 18 17 15 
" 





25 2' 22 18 18 27 26 20 17 64 . )-78. 6 70.6 4 . '9 1. 268 6 . 2 
Cau4a1 fin 10Mtb 29 3' 2B 26 27 27 2' 
- -
2A 2' 21 6.,. 6-88.4 113. 0 7 . 79 2. 251 9. 
Til '7' 41_t.r 
.t G. raker 1 1 1 . 5 . 5 . 5 . 5 . 5 ., . 5 . 5 ., 2. )-10. 0 6. 0 , . 1'7 0 . 916 52.8·· 
of .ental e 9 
-




61. 5-80. 0 14. 9 8 . " 2 .. '72 ' 0. '7 
Sex P U • 
., , 
" 
p • • p p • -Variable, •• BI':b17 ftriabl • 


























OJ"l)hcaetr1o oba,.., teN O~ !!tb,n ftoldnslo ( ".eoe pede) 
<M'!&8llNlIlenta 1Il _) 
1 2 3 4 5 6 7 8 ~r UeIID S. D. s. -:"' . C.". ("") (4) 
ret length 140 170 " 2 ' 2'5 99 64 1'54 173 Yn ataJ1dar4 len~b 
Rt. at D. or1s1n 45 54 40 ~ 3' 18 4' 5 ' 28.1.'2.1 -,0 . 5 1.24 o ... ~ 4. 0 
Bt. at .l. Or1(!i1l 35 41 ." 29 25 16 
" 
4' 2).1-25. 2 24 .1 0 . 86 0. '04 ' .6 
Bt. at C . pe4ancle 15 '7 
" 
12 10 6 ,., 17 9.4-10. 7 9. 9 0. '9 0 . "8 ,. 
Bead lenath 
" 
52 4' ~ ~ ' 9 .., 51 26 . 4- 32. 8 ,0. 9 1.17 0 . 414 ' .8 
:b 42 48 43 ' 7 '1 2 1 '9 51 29.1.'2. 8 30. 6 1. 95 0 . 691 ' .4 In 
'~. dl ... t ~r 10 10 9 9 8 5 10 '2 19. 2- 26. 6 23. ' 2. 28 0 .8(18 9. 5 
C)Q,t len,tb 8 10 0 B 6 4 7 10 16.~1 .0 '9. 2 ' . 152 0 . 574 8.4 
fnter orb. l«m£tb 10 11 9 8 7 5 9 11 20. 9-26. ' 22. 2 1. 71 0. 606 7 .7 
Uutler jaw lenstb 20 22 17 17 ,., 9 17 21 '9. 5-47." 42 . 9 2. 39 0 . 847 5. 5 
I' jew leqth 15 16 '4 
" 
10 7 14 18 '0.7-~.8 ,.,.7 1.8' 0 . 1548 5. 4 
tne 20 20 22 17 15 10 21 25 "'. 4-5.,. 8 48.5 ' .64 1.290 7.' 
,e 24 29 21 16 18 
" 
2. ~ 42. 1-60. 0 54. ? 5. 40 1.914 9. 9 
28 22 20 18 9 20 ?7 46. 5-60.0 ".8 4. 415 1.5131 o . 
, 
"" 
'5 '0 26 22 
" 
28 Yr 6,.1-73. 7 69. 2 ' . '5 1. '87 4., 





25 19 ''5 40 71.7.100.0 81.0 8 .5' , . 0". 10. C:· 
III e~ 41_et 
at 1111 J'!Ik .... ., 4 ., • 
, , ., 4 "". 0-51. 0 Yr . ' 6.'0 2 . 26 " 17.1--
'. 
p II P • P 
., yo • • Var1a11le, •• JISeh17 
I1t7 .... ami mm r!E:J l!I!!l UII!I ETJt on ram • IfaDtt.,... JtLB • 


























rpboaotl'io ot (Ctrf1er) 
( nt. in_) 
.Y • 1 2 , .. 5 6 7 9 9 ( .. D. • • ( ) 
195 192 176 196 1 ,~ 2'70 ,~ 151 In 
He! t at D. ol'i 57 51 50 54 57 47 0 72 47 :!7.5-".' .4 1.)7 0. 466 4.6 
Ht. at ' . ol'i 4' 41 '9 41 45 ~ 70 59 
" 
22 . 25 . 9 2'5.1 1.65 0. 5 7.1 
Rt . at c . 1. 18 16 15 12 10 14 24 n 14 8.5-10.0 9. 0 o. 0.1~ 6 .4 
B 18 60 5'5 0;' 55 60 eo 69 44 28.1·" . 9 ~.9 1.22 o. 4.1 
p ona11 6' 60 S5 
" 




11 11 11 U 11 12 13 10 15. 22.1 19. .15 0.716 10. 9-
out 1 10 9 8 12 9 9 14 14 9 15. 1. 17.9 0. 75 0. '50 4.2 
InteroI'bltal • 
" 
1 12 1" 15 11 20 11 10 22. . 6 " .'; 1.66 0. '" 1.1 
tl' r jaw 1.e '0 20 22 24 20 :50 2B 18 J6. • '5 . 0 1. 0 o. 6 4.' 
I'~ 1 17 15 11 17 , 15 25 0 14 ,.,. ,-" . 8 '50. ) 1.:55 0. 4 0 4.' 
4 doreal 26 77 25 26 5 
" 
2 41 .6-5 . 0 41. 4 ' .'4 1. 6. f' 






,15 24 45 . 5. 1 5). 5 4 .77 1.5 . 9 
27 25 28 29 26 J8 32 2' 45 . . 1 4. 42 • 4. 




66 . 75.0 66 . 9 5. 41 1.~ .1 
C fl.n 1 
" 
40 4, 42 49 41 5 • ~ 54 . . 6 "'. 7 9. '5.160 12. 9-
In. 41 t I' 
11 e ., ., 4 , 2 • 2 2 15.4·"" 14.6 7. 2. 6:2:5 ,2. 0·-
p 
• • • • • • Var1 lAt, ablAt 



























UOrpllCll."rto chanot eN Of ~!l 
oreu Ilt. ill _) 
1"41 
lort 
t at o~ 
















































rphOlllSU'10 cbaM oteN o~ "Ibm lmaUBOtnO!Zl (Ca-fter) 
(lloa.ea!'8Jll<!Dta 1D _) 
1 2 '3 4 5 6 ~e :Jetm '" .D. .. ~ C.V C.) " . . C .) 
Standard leu...-tb "40 118 110 168 119 212 In nan\tard 1 
ft .at n.orlg1n 74 60 55 52 58 85 }O,.a-".7 ,2.1 1. '55 0 .555 4.2 
Bt.at 4. o~ 51 42 40 42 42 66 2'5."-24. 2 2' . 8 2 .~ 0. '144 8 .6 
Bt.at C. pedanc1e 2, 17 16 17 17 28 9.4-10. 2 9 .7 0. " 0.127 ,.2 
"red oral l ength 76 54 55 55 51 8' ?8. 4- 32. ' ~.9 :?95 1.209 9.5 
noad lllUttb 19 59 
" 
54 51 90 " . "- :,,.1 ,2.' 1.80 0. "'" 5. 5 
In bead Ie 
SaOlit 20 14 12 12 11 20 19.2-25.'5 22.5 ' . 21 0 . 905 9. 0 
10 4taeter 15 12 10 11 11 15 16.6-20. ' 19 . 0 1.05 0 . ',,-, 5.5 
Upper jay l.oDgtb 29 
" 
21 20 2., ' 4 '6.1-4",· . '5 "7.8 1. "'0 ') .442 2.8 
Lover 3- l.ensth 25 20 17 16 21 32 29.6--,6 . 8 " . 2 ~.65 1.086 7.9 
Intel' orbital epace 16 
" " 
11 '4 21 20. 2-24.5 22. 4 1.86 0 .762 8.' 
c0Q4 donal "pine 
- -
16 '5 19 22 24.4-" . ' 28. 8 ' .06 1.581 ".,-
~b1r4 doral eplne 
- -
21 21 24 29 .,2. "-42.1 '8.1 4.48 t.8" 11.1· 
anal .pine .,., 24 22 20 26 '56 '57. 0-45. 0 41.1 1.94- 0 . 795 4.T 
r eotozal f1Jl le1lBtb 47 '9 '52 ." 
" 
49 5<a .4-66.1 60.' ' .97 '.627 6. 
Cu4:a1ftn 46 
" 
n '5 39 50 55.5-72.8 64.9 6. '9 2. 618 9.8 
Tn .,. dl._ter 
t £ill Z03ker 
-
2 2 2 2 2 "., -1S.1 11.2 2." 0.954 ".5· 
s ., • II • U • • Variable 


























J"pbome~r1c chanotere of UDAA ftM'PSb9! (Lace ede) 
( n t . 1a ) 
, 2 , 4 0; 6 7 8 9 10 
" 
12 C. 'f. ( ) . 1>. s. • ( ) 
S ud lensth 240 2 ~5 220 115 142 15'7 150 "2 116 200 110 140 a 




40 21. 28. 8 1'.fl .~26 ',.9 
t .at -. .. or1etD 55 5) 47 '5 '0 
" 
'2 -,0 2' .. , 22 25 11.8 - 22. 9 21.2 '.';2 0 ... .,' 7 
8t.at C .pe4~cle ~ 21 1<'1 16 12 15 
" 
' 2 10 18 29 12 8 . 2-5.6 8 . 9 0 . 47 0.1 '56 5.' 
l_sth 7B 17 71 59 41 4A 48 4' ,., 
" " 
46 ".5 ... " .6 31.4 1.05 O. , ' .2 
p 
-01'_11 nstb 7e 77 76 60 51 
" 
51 45 41 66 ~ 50 "'.5-,'. '4. 2 1.11 o.~ ' .2 
In b 1 
Y. cU eter 
" " 
'2 11 q 10 9 9 B 12 0 10 16.6-?1. 7 "., ' .9' o. 10. 
Ollt 10 h 
" " 
13 14 9 9 11 8 a ,., 8 10 16.~'.9 19.7 2. 01 ~·.5 1 . 2· 
-
Int.er orb. I) 00 17 16 16 12 to 11 10 9 8 , .. 8 10 16. 22.9 20. 9 1.'19 0. 511 8.6 
pper .sav l e'lKth 
" 
." 29 25 20 21 20 19 16 21 '6 ~ '9.0-«.1 42. ' 1,.60 O. 62 ,.8 
~ 87'. len 21 26 . 2:5 16 '6 16 16 12 21 
" " 
16 27.6-4.0. 2 ".0 J . OS 0. 890 9.0 
Seo IS • Qin '0 28 22 
-
17 20 11 16 
" 
24 10 16 27,. 1.' " .8 ' .66 1. 7 10. 2* 
'nI.'U'4 !'. ap1ne '~ 
-
28 2' 2 ' 24 20 16 29 '4 21 '9.0-50.0 "., , . 01 1.118 8. 9 
00D4 aJal flpine 25 2' 22 . 11 15 ' 6 
" " 
11 17 12 14 26.~'2.4 29. '5 ' .'7S 0. 5OB '.0 
Peotoral I'm 54 52 
" " 
'$2 ,~ '0 29 ~4 41 2S ,}2 60. ,-69. 6 66. 0 ~.17 O. BOO 4.2 




Y1 ,.,. 8- 91 . 9 79.9 6 . S5 1. 89' 8...2 
In fI7 d1a1aetOl' 
a' G. er 2 ., 2 2 2 2 2 2 2 2 2 2 1'5. 4-25. 0 20. 5 ~.12 0. 902 ' 5. 2-, P H • II 
-
• VU'la:bl. 
UD In o't C'!'.l ct'.l ltD 
Of4 Ct'A 



























rpbOMtrto cbaraote... o~ "'beg "ft9'!lata (SohDo14ol') 
Ct.touu.aeat. SA .. ) 
, , , 
" 
5 6 7 8 9 10 11 12 ~ ... S.D. D . ... C. T. C"') C~) 
anau.11-atb 195 175 196 151 16'5 105 ~ 152 162 158 124 ,, , In 8tAD4ud 
.a t D. ortclD 66 55 62 49 5~ 
" 
~ 42 50 50 ,., ,. 29.0-".8 
"." 
1.12 0")2' ' .5 




~ '2 ~ 38 ~ n 27 21."-25. 0 ~n.6 1. 04 O.~ ... 
n, .. , C. ptN!lIDOl. 19 18 19 15 ' 6 10 10 1, 15 15 11 11 0 .8-10 . 8 "l. 9 0 . 51 0.1'7 0 . 5 




46 54 54 
" 
35 28. ae;"',5.2 ' J. 9 2. 0'1 0. 597 6.' 
~ .&~4orea1 lengtb " 59 66 50 58 " )2 4" 55 54 " " ,2 • .,.." . 6 ".8 1. 2, 0. ,,, 
, 
Ja b.a4 1 
r,. die .. t ... '4 12 
" 
12 12 e 8 10 12 
" 
10 9 10.0-26. 6 22. 2 1. 02 0 . 526 8 . 
9,Q- gt l en«tb 15 
" 




1, 11 8 n.o-" ., 25. ' ' .12 1. 104 15.1-
m_r orb. 8p30. 15 1, 15 12 14 7 0 10 
" " 
9 9 20. 9-25.'1 2'5.2 1.47 0. 4" 6 . ' 
Upper ,_ lanstb 27 2' 28 21 21 ' 4 
" 
17 21 22 16 15 " . 9-46. 6 39. 9 2. 77 O.vuv v . 
l' jav laD(Jtb 2' 10 22 15 14 10 9 15 17 15 15 11 24. 5-54. 8 '0. ' 1 . 19 O. ovv Y. 
,ocm4 D. ttP1De 
-




10 15 15 ".,....,., ~.2 ' . 65 1. 
2 26 
-




17 11 32. ,...6.6 41 . 2 4. 49 1.291 ,o.a. 
18 18 18 16 16 12 10 15 16 16 
" 





57 25 21 '0 ,6 .,,, 29 26 6,. 6-8,.1 06., 5. '8 1.554 '7. 9 




'0 25 22 m '2 ,. 29 29 '5. 6-8". ' 61. 8 11 . 82 ~ .416 19. 1·· 
Ja .,.. as.-ter 
.r 1. 5 1.5 - 1.5 1 1 1 1 1 1 1 1 "8. ,.., 2. 5 10. ' 1. 5") 0 .'" 14 . .. • 
I( • .. • - - .. II .. P • • "'arh1t1e - bI&hlY _rldl. 
altO mr.m lUI JrPII .. nm lID ~. r.m 1:tDS .. _ ~ ~ . 


























. rinl0 cbaaoten (4 ~be epec1 •• or J 
101_ Donel .....,. Ltl".(QPpe'") l.tr.(Lover) 
" , 2 " 34 " 
5 6 7 89'0 9 10 " 12 t, ,. " 16 '7 
-------~-------~~--~~~~--~--~--~----~~-----~------~---716 1 1 5 17 1 1 '9 ., 2 
, ,,, 
" 
6 12- t 1f 
" 
2 
, 6 ? , 9 '0 , 
" 
, 12 
2 4 2 5 , 8 
, 
" 
5 1 10 , , 9 1 
1 , 2 1 , 1 7 , ., 
t 7 5 6 2' " 4 2' " 7 • , 6 2 2 1 1 n 11 1 
., , , 1 1 
1 
" 10 6 t t " 8 1 
,., , 5 
., 10 , 1 , 14 
" 
., 8 5 
., 
., '0 8 , , 5 17 9 2 ' 7 2 1 
2 7 5 6 1 ., 7 9 9 7 , 
, 2 
" 





, ., 5 
" 


























eneUo charaotera ~ tho Beede. If1ben. " gn4mPClt". P~. ChrYtJocMr &lid 
I.t r.(ap1)er) 
21 22 ~ 2.t 25 2ti 2728:?9 ~i 6 7 8 9 10 11 12 " 11 12 " ,. 15 16 17 18 19 20 21 2~ 
-----------------------------------------~~---~~~~-----latu. 1 , 10 , 1 8 , 1 1 5 4 5 1 
6 <) 2 4 , B 2 1 10 5 
6 , 2 4 2 1 7 1 1 
1 6 2 , 5 1 5 1 
2 4 1 5 , 2 2 1 
, 1 1 
1 1 1 1 '2 
, 10 , 1 2 11 , 4 9 '2 
-----
P 
2 7 22 9 4 '2 1 9 28 4 4 2~ 9 5 
1 4 '2 6 1 1 4 '2 










































, 12 " 14 15 16 17 1 
-~~---~~~~-- ~~~-





























Iferh Uo characters ~ th, ole. Oto1i tbo1de.. pnnna Pt e rotollthe. 
Doreal ra.y. Ltr. (llPlIer ) r t r . (Lover ) 
28 29 ,0 " ' 2 " ' 4 ' 5 ~ 40 41 42 4' 44 45 12 " 14 15 18 19 "0 " 14 15 16 17 19 20 21 22 
------------------~-----~-------~--------------~-~----.~ 
, 2 22 " 1 .. 
o. MM 
-
.. 2 , 2 2 .. 10 .. .. 2 6 
1 22 2 .. , , .. 2 , .. 

























or ABL" ,., 
llertetto obartlot" X'8 ~ lOr:nnotd a rwSZm "htMlmuo h"CI!I ftrlOl1. localtU.,... 
I'Ml 1"aiJ8 Ur. (appor ) !.tr. ( l ower ) GUl rakere( L) 
21 22 2' 24 25 26 6 1 8 9 10 11 
" 12 " 14 15 9 10 11 12 " 
~-------~----~---------~---------~~------~~------~l1t1 .. 





1 1 1 
2 " ~1 1 
1 5 4 5 
., 1 2 
1 2 51 
2 1 















1 4 1 
8 , 
























































II. 1001> AID mlDUo BD I 
'101 upeeu of • f1Jb en 14 ~ 
iDnuDo .. " the tit, of the foo4, fOJ" 11' pow" 
~LDCl" .... u. tat .. yUh the 0hII~" 1a tho 
, it, 01 tbe f0c4 ( • "68). • crowtb ot 
nclb .,.troaIMDla1 tao on 
of .1ft of MJa1o:UOIl 0 • AJUt fl'CIII • ftlaUoa 
of f0c4 • , 18 01 • nlaU "~ta 
foot, III 1nI Y1ou', at .... UOll the 0 SUoa of 
t he tl8ll. 
SOl. ot • _on.Ul't tu'U. r IraU. nrllta OD foot 
u4 teed haUte of au t leh .. ar. thoe. of ell 
..,.. (1924), J)ftU ('9'2), 10 (1940) lair 
0"0, '9'2). J.ater tU7 were toll0n4 , as_obar 
Ooor • • , ('952), ,Sal "954), ~~ba1 "",), 'ra 
('"5" lob (t956, '960). .u, 0 0 U . no 
won .... bee 4 .. OIl the fooeS u4 f ... Uc )1. ot 
t UIl.. 1' . f t ... tac haUt •• f ,u,n, 
YO" ual,... ('962) aD4 Bekhanft (911), 
..... IJUIIUWI .. 4ljMlUlti lJ, .. ('964), • ('967) 
uS '0D7 ~ (969). roo4 ot lIIiSDW __ ua&Sa 
..... ],. .. ., DaJ~ .. • "964) 
Joeh1 "9S6), of 
... aila lJ7 Ial 


























yms- " _.Unpa (.,61). .. '}U," 
Tarib'" ('96') u4 ,U.nu " ... (1910). 
110 • .,.1', t food aDd. t.td1Dg ha'lte 1 loiaeaU 
ft.. W reo.l..... h 1 •• a .ttenUoa. V ... ,.... 
( 1956) ualJ.e4 u. food or OtplMh. rp)tr aD4 
".,9'0,.. I'M fl'aa Qallout c '" 1tu~he1'ltp. (1951) 
IUJIIU$d the lood of MUG' tI'Ga Wl'U 00 .. ", 
SJ"iDl.ua Bao ('96') ,tudied the too4 of laM1pt ADJ_ 
BB4 I.. 991b .. t.roa Valtau OOd", 0 ('968) oh ... 
that of . 41'.19M b Bora., 0 at, lla~a 
(1968) atuUe4 that of "_gcIMM SoU9I' rro. ChWra 
Lake HOent1,. hOl'p .d Al (197') • . 1ec1 that of 
of CoohJJl oou,. 
,010 lip"'.' ... n collected 4'ariDs 1968 • . t96, 
Irca thl trawl ... OlIeatiq 1D ~ ani Bu.8ftJ'aIl. n • 
• Pto1aenl wel'8 ·pruln_ 1D '" fona11D ia the tiel4 aft I" 
openiDe the a 01lI0.. J)eta11t4 ezaa1Dat101l of the atc.a-cu 
.. 0U"I'le4 .. , 1D the labora:tOl7 with the a14 of. bSnoculaJ' 
a1oroacop •• 
Var10aa .. thoc'l, auoh sa .,.01 .. \1010 .. noll of P.rae 
t '9". t9t6), po1Dt8 _.thot. of Blase (19,0), '¥' eatS-Un 
OOClll're1l0e _-'bOIl, aft an .,.-ou.tnae for the ,tud .• of too4 
of flah • In).,. (1952) o:r1UoaUJ ""1 .... the ft1"1oo 

























OOOUIT • _tbod 01' .01 I'H 
8M al DOt IS .... a PCIII 14_ of fo04 et fsa _, 
114_ .. 'ft'l." tIltl... t t .. 
.$'11 of fl. tbla _tbot 1DlCN1l t1Dla of P'l'OPoa-
.we, of foo4 ot 'eraao,o- a poue to be • 1taU, t~ 1: 
ou~1. t • 
tbl (195'7) •• 1,. t. to of .DI,j1Ul1l alUla 
, t'Mft. Mth t. y (1960) .tlldl toM t 
JW~_Dl. b, ftl: bto Mth ... 0 (1967) ..... 0' 
01aU _ ill _ I.. ,,__ bbe 
o (1968) toUonC SIlt GUI'UOe _t ill UJIIIIIJ_r.u. 
::- / *en u 3- (, ) ~la .01 ... 1:1'10 _th 
whJh 0 f f .u".. aeo ur Ceorp .u ~ 
('9'1t) otuft .. t too4 of -1 ...... 
JD .prw 
.... _" n1 .. 000,,"." ... 
follow .. for tb. a.',.Sa of tb. f 01 • ac 14 fbh •• 
n. , of _ of U.ftern' 1t_ of foo4 sa 
yuso. Dt .oterasaOll br tho total r of 
oocnarNl .. ' of aU to04 It_. Praa Q10 0 PI" t of 
OCMIU'I'eIIO' of 11:_ oal ,... 'fbo.o1 of ... 
It_ ... ill a ...-v1Dc ,,1181 ... whlob 
paIS_tot SIs 0.' 00. !b. p." ..... at "1 of.. toot 
lt ,... .o'u'Idn04 tJooa \h. total .ct.1... of aU tho et oh 


























1*iI'I'DISM' .. VUot.-r.a-.;.e 
attn tv' 
• too 
'0' .... ~" 0' , t _ HI~:.t·1ft11. 
to 1 1\1 
• "ONIda 
of t •• 0 ., ... 
17 tu 4 ot of" • 
.e. .t •• 
I ~ 
" 
• " 1'/4 fall1, .t/. tQ1lI, 't/4 fall', 't t 
• ... t,· t • Ut, of t • t sa It 
• '.0 00, '.0 to . ' ,0.1 to 0.9 • , 0.4 
0.6 00, 0.2 t. 0., .. , leI. O. t ... 
pr, •• t sa be It_tiOll I'08peoU....,.,.. t.u .. 
• , • 4.alf'tII ot tal.1D •• all etlJ'll1U11l , .,. 1 
a1 I wtQUIIIIR .... ltaJlaa t • ., la, __ ..... IIU 
.. ftID ""7 etC1II8Q4Db1 "PeaJ~" .. ·aoll'n.· 01' 'f'Q11'. 
" , tUb.. , t • Jfa'OlI~ 
ta.ra Of OOOUZ'l'-C:e 
'1 el'IdD • To 
, t • Uft . , 1.. Of ItOt/lO;oU 
utf'.rtIIIl' 
.lae po.lnlIlO, t he 118 w olulUl.e tDto to _ l .... ~h, DO .. 
ooata' of _III lft81~ 1lI~ 
lNll.'G.d.! ... of OOCIU'lL'eD'" u4 ..u._ 
'It .. ~ 
• t •• 1ee le¥el. 
"',.IliD14 I t. of Uc., t S4 of , 


























t ~ t '1 
.' .. f 18 
, 1. ot t tah. wb t be Sd ~UW 
ow • 14 1 • Y oft • 
the 0 ..... MD. n. of 
...... t 11 Sat ,.SI, 
U. I.e .ocSd w. 
,. J8 of I OIf I. 
1. tt tift 1 .t1ft .".l,.SI. 
"u 
• I the l.t U • OIt • .t 
ooat 01 • 0 I, , 
, with a Av r. 1'1. • hi • 
." • '968 J .~ • .. • 1969 • 
• lr,.I J".'" , .. . 1) , 
Hft' ,lUll .. ~.,t I' .. ..., 
a.,. ., 
• la, IINIU'Y, I • a l;~aII' Sa 1 • Md • 
aDGl\b_.1' &lI,PCII",~' tGod st. 01._,"_114 t ~ 
, .... tllIZUt , with . »eM ill 'e. Ill' 9 
alao It ... OlllataPWl.a .:u .. pt vi b » 
la ..... ~ Dete"r ' Dec •• I1'. J .14 p,ft,.- t , • 
t of • 
, t ile ,MI' t. I; 
,g r U '969 wi 4 1qJ . .. P7 1968 8a7. 
J) Sa' g. • bert 
it. t ,-"_ It_ 


























'tnee' 41 tlU.. fI'oIIl to • • 00""'" , • 
• .. 4 _ • .,., u4 sep'."" to 1ft' bel" '969. 
~I.tIIIU_ .pp. to M 1a tJllt It .... 
1D ..u q lU .. 4m1.q ........ .tprS1. ~ ., 8 ul 
Qo1'01UD'.' all4 • .&: !'11. Ootob.. 10Vdlt.. '969 • 
.. uw ..... I,. oacurlG 4VSq Ap .. il to t, t968 .tll a 
,eak 1D A,rU. " .. DO' 0"."" d\lJ"I'.aC t969. • • 
olle.... 1D the Itn.'b 4vlq I to A .... »to. • 
'968 a. wu. _, 4 . , ,. .p. nrt t 4.tq 
Jenne",. htU 1fIl. Jul,. ~Ohr DerO_hr. , 
I , ,. .,1"11, '969. Crabe 0U'ft4 durm 
rebl'\1lU7 t o eDt 0 ober 1D ' 9 8 1D b ill ' 969. 
pluartau, eohlu"14'. • _D eba. ttab 0 , 
alpheida, .,. I,.. ttah lana •• w. 'ault 
1ft the at ill ..u q'IMUthl. 
11. ... 0D8l .. 1"1.Uoo Sa the f, • 
thou. t •• toa 0 ta of u __ 
o utell 1 ... ot I V t96e ad '969. 
theN "eN IG q Utattft rlat10 "'.ee tJllt 
7 ...... ebowD SD , hU .. Boa. " • 60. PUh ... " ... the 
,-SnaM food S~ clurSq ,ebl'Wl!'J', Bare . , to tT\IlJ • 
ept G' 4 1968 ad J • 1\11, Sept. .,. la 1>969. 
• to be all tap , f 1 .ur .... 

























of 0 .,01' 0 of 1 u t 
• t 0J0·m.· 1 '0 "I'll wi' • ,eel&: Sa 1 rI 
tv t nM sa t969 l' .. _onu' f U .. 
o~ Oetobu , I' th.... 
Sa April. .AIII_ ........ .. 0 t it_ toll 
tAti1J,11D OCMNI'N4 t iD htll , t 
sa ..." 9, Will 1\ tOl'8liMJ ... 'OUD.D't t tt_~ III 
0 ..... :1' t 1al1'Oh, Gotober 0 O.o •• '4t1' '969. _illiG .,. 
)M. f. " of SllpM't.lIlIleo 0Dl7 'V'iIl« 0 ... 11'01" 
SIl botIl Us. ,._. 180,0/10 ... ~14 ill t. , UU.' 1IIc 
oJ,:' t 1" ill t969 1\ 000I~14 
..... .7 sa laDilU1, ((aJ~. 11111 .,t , .. to .emllIIl' • 
rJ to KaJ Coto' 18 t 
oal7 sa ........ 4ID'i1,. '969. tub. were t • t. 
Oft t iD t969. .,. 
tIlo .t J '0 Ooto I' sa 
t 0Dl7 u:r t969. . ° flo 
.. of JillIUilIJa 0,. « ,. .,. 
000I1IJ'J'l" sa t ,ltalJ. ,1»01' 1)eoo=1»o1' sa , 
ill 1 7. '."'IIalI19 April. 1a t969. 
adJalLia ope MlItaIIi OJ. fub lal'fte, tub , 
a.Lp1UA,O, ~ ... • • aJIIIIIlIip o. lhU • Sf. 1HUJlll:IIl· 

























• naII .,. • p. oet'U'l'i1cl o1IlJ ia , I, . 
!IH~,. t. " .. aha", 4utll. IlIn ftI'1a,_ neB both 'be 
.. 01 pehHa • of f; 
1 ....... aU'" tflr the .,. e . 
,era. 
.t it .. ' f1ah .. • 
•••• t to .. aoHOI' 




,1PDtI ap. t · the ttNt f ' ~ .... 
uSJtc 'bot ,.aft, fifth, aUt "~ I •• attl ....... tal: 
1»7 ap. • ill '96. .., 
DI __ "'~.. ap., .p. """'t.el.7 
tvllse ''',. Oth ' 1t ... 00ftJ'nd aoet1r ia tl'll" .. U",,, 
w. ., 1Il nlaUcm to ...... 
, 
p.macrophthamu8 \ __ o1III11"'N4 t. \taM '0 eaJ'ftlYotoU Un 
.. troa t 10 _ 1ec'h. '1ahee . ., ... 
fa .. t.DI1 the , tu M#. toot! tt_ froa 
.,. IDII ... ap. '1.4. 1Il the et:_,ou of 
,., ••• fUta .... t20 _ "0 ...... '968 196 
r"''''tnlJ. If. U.s.a, IIOU1UHt lib ''IHII., • 
....... IA tU'" of ''0 _1~ _"..... .P. 
lIll .bow '5O _. .p. ) .. 
olla..,... fuh.f lacth abOft too _....... 1 hell 
ooo\ID1cl 0D1r • t40 _ ~.. ft .. Sa ~.. 1IlC 


























a"" 160 _ , ... 110ft Oft ~11. botb U.taa &US.', pe1.acte 
to~ (S1p1tpllcmw '''''PDt) fo:rae4 the to04 01 aU le~ 
£l'OQPI 'able 66-67. u tar ..... _~ 00 Utllt.te ot 
the tool • .,.. ooufl'M4 there .. re leee quUtaU.,.. tift.,.. • 
'bet ••• tu d •• Sl'O\lpl (ll.XX, '11-'). fh. 0001Il'fta01 ot ... 
ta t_ .'0111Ch of laI' .... fleh1. 1D4loat .. tbat ,Sa_ of 1& ...... 
• 11. 8Z'OUP" tead at botto. aleo Sa &44UloD to the 001_ !a7uo. 
MQ4 tIM an pI'eI_t 1ft tll .toaaclllt ot 'U' SI'O'lP' below 100 _. 
It ., " etatad tba' apt, .tau.cM .... 0 ... .,.. Sa aU .sa. 
ot the tl~ groupe (Pl,l, " Ss.t). 
It .. olleen" that uptl" eu pred ted 
4urSag llUftIal'J' to a.ro11 8114 h17 to Oeube:r 1ft '968 all4 lallWU"J 
to April aDd I... to Sept _b.r So 1969. t~fto.· ouM ot foot 
... to'm4 1ft tM' . oh 4urIJaC aU til, .the wlth a peek 1a 
., 1968 aM ()otobtl' '969. '1/. N,l' eta..ob ... ~o obe.w" 
4urSJag aU the acmt)w 4wiq bo1:h tu ,..- vb ..... tJuNP 
"/2 ftaU' . ,t_oU "12'8 tOUlld III au. the tM 4\11'_ t968. 
the, ... t 0D1)' 4vSDs la.ar, to Bafth, J' to Aquat • 
• w_Hr alll1 Dec_b_ '969. -'/4 fUU' .toaaohl ... tout 
4Ul'i1l« all .. t .. euept 1aJlUU', alId December Sa '968 ua 
Sept..,.!' aM IOY_.2' 1ft 1969 (fabl. 4'-42). It .. ~hlr 
0.1"14 that 'Ml' .'0J11a011 "" IHIt thl> od 'both , __ 
with. peak 4ur1DB "1111 sa 1968 aII4 ... d_Sac '''9. BOWWI., 
',orp4-.t 011 octOU'H4 fro. Apl'D. to Deephl' 1968 aftIIl 
IIUlUU7 to • I\Il3 &JI1 Sept ...... aIId BO'I'eab .. hl'Sa 1969 


























1Iu~ tseh. OW ftl'f.aett_ sa f •• U •• ut .. ltT cJ · , 
• nJq It (lrUhDactortbr. '"U. 0 (t96'U 
0....... • .... 0." teedlD8 ao'holt, dv 
ot __ 1& ..... ililllII fIooa valtaU 0 t. lit to Pl'_ , 
• . , t)' . " ., "" 1tn -las poeM 1ft, 
peJ'locl . 
III order t t11I4 ~ etbel' then ... ., pnfeHllO. 
of JllU't1cu1ar it... of 1004 b • NeON 
ot otnr epeoltll 0& 
alDtdDe4. It vp f, 
, &1 wit 1 • .alm_._ .. 
tim, tllOQj~ .... 
tbe a_tout OOMU eat ot . • tleber7 at ..... 
ooatrlM'm& 9 " " of til. . t .. it 11 .... fol'Mll .. 
1Iaportaat food 1t of 1.. 1U IU' 
groupa of • &l1DItA: 111_. f.ea OIl thtI. to A 81WJ. 11ft,.... 
ROncmtP at ___ Bud wllloh .. of tile _~01" 
o Utu ta of th. t tt_ to.... • .. Bl1&1"' 1)8J~ 
of th. ooueroJal Uh • 
. --
Of P 114 P nI . .p. Sa the 
., oh .. eb otht,.!a41 t1 a of U ••• 1IOUOD, bl7 
th. let.nU," .ea bo4J' tOftl of the lltOpat1l1dl with 
tonal aD4 anal eplue ..,. pl'evell1: I. . t1I'OIl 


























1 • .-__ ..... 
.macrophthamus in the 
... 1 oa1~t8 • 
• lDI1lu of ~lJOIllllelNIIle. -,ft.. 1\'. t 
-blI t 'f • (48. ), follow .,. 
(11.' ), eU (n. t") , 
(4._). 0 I' ,,_ of 1 1 • I,. ep. . ,- . t .p. 
pl."u1& rid rM. heIll_ t 1 • it Sa 
., eat 1& • 11 f • 
o ttl of eleOWoAtUo,YI • 
I'CICI~cha 0 t ftI 44. ,fOU ......... 
26. ,'t/4 tall', to.5". 't/l till', , . _, 
, . .t It .... 



























OOlIll1tlOD of at .. to'.' 4'.'''. t1/4 r.u,t 
25-. 't/2 fUll' 8.",. 'full' '6. .1Ol' .... 8.,f'. It oou14 
be tntU'1'e4 that i.. )telO5'''''' obun ... to b. alao . .21, 
well ''''Ill i. • 
S~oaach ooateat ot iabplg _B. hre wo. 1IIIa 
" 'f'01 -'ric .. th04. It.. t that the oraU loa .. 
".'" of tOM foU e4 '1 ap. 6.6f'. eob1uro14. 6.",. po17chaete VON8 6.6". SgpUte ape 6.'". 9.Rl •• Ip. 
6.'f'. balallOgl 8141 6.6" ealpe 6.6". 'the IUo of 
tbe.t eh , 
~.8~t ' 3/4 fall' 
t t i.. SSJlW.ID 
" It bit 27 _'NI. t, . e.' 
S.,". aDa 'fall' ,,. • It 
II -.lao a ott. ' .... r. 
fT.6". 't/4 tall' 
w14_t 
t.. '1 
"hell 0 ... to t 'of pelac10 t UIl l1b on earUIl" 
-.ckerel. htbal (1"7), VentataNlIiIUl (1960>' ftD 
nal .... 11&0 (196'7>' Ooor,. .a.ll (t9'11) 
( 1912) 4ta1' OIl IOU upeot. ot the f 
of IciaenS48. 
WhUe ual,.tq 'U tool of the .01&en4 tllll UJIAII. en ... 
of I1114raa oout, X\ltbal.tDeaa (1957) f 


























AlSUL.,., 1a JIll", 
p ... ne , p ., .. , 
iU~~ e •• ., aar,pDSpoa. ., .... n. 
. t. of aaa..aaa_lII __ of SUhon ott 
1:61,"" rtDJ:_. , t tlllbtl U'-tel 
11 -J itlll of t follChHICI " p.S4 ill , 
of I. 0' Velt" oout. 'h,mum 
".:re lW, .. tha JaIlUUJ to April '''' 
'8.2 \0 24,0 " l' ..., i to ., 
..... 
of 
I_ of ~tau 00 ." u. ~o t'GaI" 01 ........ 5 
U a _301' Go.Ut of t toll", fUll ... 
in l. • \\Itftlan BaSI' (191.) WO obe.n" til t 
All .. ., .... tJut _~ I' , 1-. of ftl .. , PNVU. 
BOSa.oldl ot BOIlbal 0 
thl . fUhN f pn 
l! t t . , 
MWlI' ., .... t • fbi' thftO J-
o onent of t • to 't ot I- tOU ..... 
.p., , •• pbela, • ... It. 11, 
iIlt'.r!t'1II! that • u • Nt tall tIlba 1t Jaa 
001 ' laltn. 
11. , au of t t - __ ~IIIJi_ 
1 twas 0" ,t, ,tGlla 4.'-'" 1'1!l, thO crlob 
J to Aucut to tOHI' SA 1968 in I . .,. 
to Ifuoll Jul7 to aept.bo1' SA '969. BSmUal"lJ t I'pat 
I .'1'1 abo fOUD« 11'. .. 1'41 to "I' &a 1 ... 
I h • .hal.7 Sept b .. to lOY ber &a, 9. 
lroe tbeftl ° . t1 it 001114 tI. tat.nlCl t.bat 'lb. t ...... 


























... ". roh \0 j pU. All .. tbe leftBtJl Cl'OUP allO " 
at chi"" 0 .,.e4 80ft altOill' tbe ,ow .... fleb.. t the 
leateth of tOO ... belov. 
Vb_ , • tool of "'M Sa the bo , .... "en 0 t 
....... 1' . tie,. iD foo4 "ere oblterncJ betweeD the 'lean. Tb01lollill 
t18h.. ted t be doaf.llen' COMUtutta' of tood, o.rtaia 
IS. eo 11k. " .,., • ., tbe" 1Irf'an __ 
'ft'e. l1t, a1'l4 pl8.lW"iau "a'" OMerY'" 0Il17 dvSll. 
t 968 1I'hll'e u ttab .. lite ep-••• er. toud ~ 
• 
VazoSatio .... OM...... In t he f0c4 of ,_eIlU •• u.4 
ac!\1l.' III • SeIlIIIua (''''') 1 tha, food of 3URU .. 
, 
antJ .. ult. of &I' ~iBlI!;"" .l21:!d!W!I. 41ttene4 qualltatl.e17. 
sSanar oblel"fat wen -.4e 'I I .. • (1967) Sa JlJlUllam._ 
./ 
ldlWlDlWa!1I unle• lD t he Pl'UeIl' aWd7 
though DO 1llU'ke4 41ft11'''a .. obaa" betw .. B tha fo of 
~eD1le a. t. Saena. the larler flabea .en t to 
tH4 • 0 , 110" .t·h. 
0eDeral17 fe iDe 1Dhlleitl of flab. S. f to be 
tnt111GO'" '1 _tuaUOIl '''PIlSac. Pre (1955) oblen" 
0'" tiOD ot fe'" ill klpb'PD' chlrlna ~. ep. ... 
.,.ecll, AJJIIl . 0 (1961) and Ju., (1967) alee obee,...'" 0 ..... 
1; 10D of fe"',Iq ill . pan1llc DDd ep t 1. t ana 
HntlmJ. r epeourel7. t Xllt1lallapra ('951) 
&aau4' (197') loud. low nte of f .. U.q 4111'1111 the pe.1I WH41Dc 


























obti.,"" ..... SAcr ..... t. iDa aoUrtt, dv1q th. -turiDI 
plr104. of __ fieh .. ott Callout o.t. BOWft'.r. l ame. 
(a.jJ.t.) f0a4 tbat •• ftal 0-101. 414 DOt 1D1'luenc. the 
f .. U.- Int .. ", of • 'Pup.Up. th. p:r.I.t o'beel'ftUou 
bIU t"~' 'hOQ8h there WU DO oee .. tie of f • .abc 4ur~ 
.paniDg .... on. the "ediDa lilt "1 of I- P"gphUt!" 
ael.aUnt, of f, .. iDs sa a oo_n pheno IJl f18h. 
-l-
-1 / (IYl ... 1961). It ... obe,"" t t lJ.1ltaJi ud-le l1ke 
• .I" _II1'JUII'. ,e •• 14 phn. eto. tonae4 the .. ~or food of 
latvall7 co pre .. .a t1ehee 11k, 
1810 " th • 414 1lOt fom it. fo04 thousb the, oocvn4 1ll 
wit h It. 
lood of other ec1aenJ4 tiabe. ".e aleo.t led to hayt 
an 14 .. of th,1r food habite. l't".. found t 11 (phphop ........ 
!A-I OIl dtaQ'8al. fiah. on lIott01ll anial. 11k. ICh~#cl8. o:nb. 
u4 paWl. Sr1D:lYUa ko lmleJIJ.J.) aDd S •• elaa a1l4 . a lr 
(S..s,U.) 8180 • IS.Uu OH U01l8 on the 10tatnl4. of 






























of P'''MabH gagrgpbt MIDp' for ao -roar 1968 (ID4ex of ~oon4. .M til ... , 
J ; • Peb. r.· lprl JUDO JQq • Sap. 
".09 "'.69 6'. '0 2'. 99 15.46 50.19 51.89 19.28 76 . 
-- 0. 04 ' .1' 5. 62 21.10 46 . 10 41.52 66. 22 2}.12 
-- -- -- 51 .1' 1.'0 7.96 0 . 09 12M -
- -- -- - -- 0. 02 0 .40 0.21 --
- -
- ------ - .... 
-
-- -
'.6'1 O.~ - 0 . 01-
--
- --
... .... 0 .(11 -- --
-
-- -- --
.12 21." 15.01 
1. 92 0 .62 9 .1'1 
-- 0 . 02 1.1 
'.29 0. 26 0.07 
-- - o.~ 
-- -- 0. 0' 
-- -- 0.0' 
-- 0 .11 0. 95 
-- 0. 06 --
-- 0. 06 0 . 05 
-- -- -
-- -- 0. ' 0." -- 0.1' 
-- -- -
-- - --
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- --0. 06 --
0. 01 -
- -
_ 0. 01 
--o.ot 

















0 . 01 -





















-0." , .. 1." 0 . ' o.W -0 . 01 _ 0 . 0' 0.'11 -
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, . 8 1 
o. 
0 . 05 
0. 20 














































f4 'PeMahQ !l!gronhS!:l.alrmg ~or the 7ear 1969 (IDCl" o~ PN"P0D4orence 1D ( ) 
P::b . I!ar. Apr! Uay oJ n o oJW7 '.,qg. SaP. Cot. !Joy. Dec. '('ota! ....k 
oe' 02. 68 '7." -,6. 69 '5. 05 0. '9 25. 2' 05. " 25. 2' 90. '0 0. 25 11.09 9.10 ,"0.16 1 




5. 26 207.10 2 
lIP. 
- -
0. 09 9.15 
- - - -- -










P«Dne14 Drace 2. 62 11.91 24.84 
-
61. 66 0. 01 0. 04 0. 02 0 . 25 56.06 24.42 41.90 2-,0.19 , 11.,... 0. 29 ~.55 15.58 
-
0. '9 O.~ 0. 29 0.1, 20. 08 '2.46 28.18 140. 09 • 
• 0. 54 0. 58 0.05 .,. 09 
-
0. 1')5 0 . 02 0. 04 0.13 0.02 2. 89 1.65 15.86 1 
• - - - - - - - - - - -
0 .41 0 .41 12 








0. 02 - 0 .1' " .12 0. 09 
-




- - - - - - - - -
0. 04 l' 
1fu4.1bJ'llmb. 0.10 2. 90 
- - - - - - - - - -
" . 00 




- - - - - - - - -





0. 02 0. 02 0. 02 0.1' ,.~ 0. 75 0 . 24 5.20 
0. '2 
-
0. 02 0.66 
-
0.07 0.1' 0. 07 
-




























C0D41t1OD o~ the eta.a.ob or ~ennnhiB lIOO!:2mSblJegl c!ur1q 19QJ 10 the Palk _ 
Con41 Uca f4 et"MOll Jan. :rob . lIar. Apzo. --.., JQIUt Ja17 'GR. Sept Oo~. ft_. .uau . (106)-( 197) (2,6) ( 127) (256) (241) (2}6) (112) ( 159 ) (159) (111) (28) 
:pt7 .t ... ob 1? ' 70.0 60.1 46·.5 ~.4 ".4 52. 5 67. 2 77.4 lie. 5 - '2.1 
.1 eo ( '!'raee) 11., 16.4 24.5 " .1 40. 6 18. 4 ".6 9.e 5.0 5. 6 
-
,2 .1 




' . 0 4.2 "5.2 5.4 '.9 9.' 6. 4 1.9 ' . 8 ... 10 . 
• 1-9 00 ('/4 tall) 
-
2. 0 2.4 ' . 1 ' .5 1.1 1.1 2.' 1., 1.9 ... -
1.0-'.0 00 (,..11) 0. 9 1. 0 2.9 ' .7 4.5 9. 2 12. , 6.8 6 . 9 8. 2 ... .,. 
• 0 M e! .bon Cl!Orsins) -
- -




100. 00 100. 0 100.0 100.0 100. 0 100Q0 100. 0 100.0 100.0 100.0 100. 0 



























CCDJU1CD fd ateaecb ot PmmoMa RBg rgpbthQ1mut 41U'tDt: 1969 in Palk 
COD41t1 of t "lOll u..... ~ .... . _1'. Apr. ~) June Oft a QD l e A e '. , ~., (105) (20) (86) 
1'1:7 .to::.cb 68., 55. 4 59. 2 55. 0 ~.o 49. 8 59.8 56. 8 66.8 7. 5 21.9 ~1.9 
.1 co (~reoG) 12. 8 5. 9 14. 6 20. 0 ?a. 0 17 . 4 11. 6 25. 0 21.1 69. 8 46. 9 49. 0 
. 2-. , 00 (1/4 tall) 10. 0 14. 9 6.8 10. 0 10. 0 9.' ".0 7. 9 6 .1 ".2 7j.4 12. 8 
00 (1/2 tllll) 2. 0 8 .9 ' . 9 
- -
B. 2 .. , 4. 6 
- - '.' 
2 .1 
. 7-.9 00 ('/ 4 tall) 2. 0 5.9 "5 . 9 5. 0 10. 0 ' .5 '.0 2. ' - ,.8 - 2. 1 
1. '~'.0 co (tall) J . 1 7. 5 10 . 7 10 . 0 ~.o 12. 8 7. 9 ' . 4 ' . 0 ' .8 ,.1 2. 0 




' . 0 '.9 '.D -
- ~ot.l 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 

























th o~ Janl1&!'J 1 
'Yol . 000 . VO YO 1-
'''1 • 14.66 26.66 ,go.8' 14.09 2 
2. 66 20.04 
"." 
1. 92 4 
4 66. 66 3'.~ 2221.1 1 80. 12 1 
ep. " .~ 6.66 . 84 3.29 , 
no17ohaet • 1. " 6. 66 6. 92 0." 4 
1 .~ 6. 66 8. 92 0 • ." 

























>C JUJ.r. 44 
.ruga of lDPl~~ III1Ql:1t:h$i!lIla fo!' _,til of b 
004 01. • 
, 
• 51.'9 ". 2 1 1.07 "'.69 1 
_. O. 1.1 0. 99 0.04 
1.70 .67 ".« 0.62 , 
14p . • 50 o. 9.49 21." 2 
• 0 
, 1. 01 0.", 0.02 9 
lIP 4.27 1.61 6. 0.26 4 
0 1.25 , .64 4.55 0.17 5 
O. 1.61 1. O. 7 
0.06 1.61 1. O. 7 
8 ,tel' o. 4. 1 4.1 0.15 6 
4.12 19.ro go. 1 ' .42 -
••• IT • t: • 


























aJllWI t r • Illllft,th of ~I)h 1 
'Wo1. • VO 
'll • .70 20.49 2. 6'.~ 1 
I· 16.00 2.&' '9. 
." 5 
• • '4.00 ,. • ".67 , 
'.84 19.6 114.96 .17 , 
e14 p , .70 14 1 1 15.01 2 
• 1.10 .19 1,.92 1.12 , 
• 0.&0 o. 1 0. , 2 O. , 11 
C • 2.9 4. 11. O.~ 7 
.u 4. 0.4 0.81 .~ O. , 11 
• 1.10 O. 1 O. o. 9 
I • 0.42 0.81 0.34 O.OJ 11 
Polio O.eo 1.64 1." 0.11 
.,. 0.42 O. 1 0.34 0.0'5 11 
b 0.40 1.64 0.65 o. '0 
41 \d tt.1' .50 4.57 1.91 
1. 'TO 9. 16.11 1." 
• . , 


























004 of f!II_~ . aaatWlSblJllII to:r the of April, 'I 
01. • 
• eea' 12.70 20 . -,0 1.91 2'.99 2 
11 .50 , .26 60.49 5.62 4 
lIP. 60. 90 9.02 549." 51.1' 1 
1 ep. 0." 0.71 0." 0.0' 9 
~ . 6 6.71 5,82 0.55 1 
ap. 1.01 ~ ." . ' 4 2.19 , 
14 1'&was 8. 66 18 . 70 161.94 15. , 
Craba 2. 2'5 5. 2'7 11. 75 1.09 • 
IaopocSe 0.14 0.17 0.11 0.01 10 
Sebel11ctt 0. 14 0.71 0. 11 0.01 10 
ap" 0. 14 0.17 0.11 0.01 10 
ap. 0. 72 0.71 0. 55 0.05 8 
U, .. t IlAUe:r 0.4' 5. 26 ~ .26 0. 21 
0 . 1' 2. 26 0.01' O .~ 
.. r. •• • • 

























'I' ABU 4 T 
r ood 01 lmaull4l sz.mii2:i0WIIIA to'll' the til of . , 


























o. VI) ~'ol. • 
• III .' ' 7.4' 45. " 
.94 50.'19 , 
n. '5.6, 4" .~' 11542.22 4'.'0 2 
-
• 23. '5 4.25 99.~ 2.96 , 
ep. O. 0.70 0.62 0.02 5 
ape ('. 51 0.70 0." o. , 
0.02 0.10 0 .01 0. 01 6 
ep. 0. 1) 2.10 0. 2'1' 0.01 6 
PcmMid P1'8 n." 1). 10 o. 0.0, 4 
G ape 1.'9 0.70 0.91 .03 4 
looJ)mI 0.1., 0.70 0. 91 0.0' 4 
pl.aJuo1ane 0. 38 0.70 0.26 0. 01 , 
-
•• 


























, ooct of lS!l!I!l~ .w:stmllmJlEl for the emil of J 17 19 
01. • '0 
• 50.00 '9." 1956.50 ".89 1 
Do· '7.46 ,7.1n '791 • ." 41.52 2 
ap. 4.12 o. ' .58 0.09 4 
IP. 6.04 2.64 ".94 0.40 , 
Penu14 
-
0. 01 1.17 0.01 n.01 , 
1""I'!1I 0.01 2. 60 0.02 0.01 , 
~. 0.01 0.82 0.01 " .01 , 
IIIOpo4 0. 01 0.82 o. 0.01 , 
ap. 0.64 0 . 82 0." 0.01 6 
lIP. 1.1' 0.82 1.00 0.0" , 
4 lIP. 0." o. 0.46 o. 6 
114 0.01 1." 0.02 0.01 6 
It 

























tb of \:QgUin 1968 
01. 
' ftee.- 20.94 21.40 «0.11 19. 28 2 
8 ... 
-" 
" . 47 44 .64 15~.74 ".22 1 
plIN1le ap. '-4 .4' 8. 40 289. 54 12.46 , 
• 
.,. 
' . 54 2'7. 99 1.21 .. 
hs". 0.12 1.18 0 . 21 0. 0' '7 
!.geUer lIP . 0.'2 5.60 0.61 0.0, t 
le0p04 0. ;2 ' .90 2.0, 0.08 5 
1.52 10 . 71 16.21 0. 71 
• r. ZlZI •• . _ZI 

























'l'ABli , 51 
004 01. .. o 
, 
.' 71.'" "'.2 1.6 '76. '9 1 
9. 
-
1 . " '6.81 .. 42 , . 12 2 
• 0." . 12 1. " 0. 0, 6 
1. 2. ' 2 2. 8 0.06 5 
0.72 , .~, ".05 o. 4 
14 1. 08 4.24 4.57 0. 11 ., 
• 0.02 2. 12 o • 0. 01 7 
• 
J . , , E • • 


























Yol. • 10 ~ 
' Pi • 1'.65 n .1' 479.0 20.' . 
_. .n, 27.1, ., . , 
obi 7.01 2.85 22.25 o. , 4 
• " • 4. .67 0.4 , 
0.65 ,.12 '.71 0.1' 7 
2.15 20. ,' .00 1. , 
• 0.01 1.4' 0.01 0.01 10 
180 oct 0.', 1." 0.19 o. 1 
• • 1.61 2. 4.60 0.17 
, 
--
0.5 1.4' 0.74 O.~ 9 
.,. 0.66 1.4' o • 0.04 
at _ 'tel' 0.26 1." 0.:57 0 .01 
0. 26 ? .14 0 , 

























'004 of !m_~ .w:smilillAJlrau tor til'! 
Pood U ol. vo 
' ft at 54.42 5.~O m .eT 19.94 2 
"'" 
12.24 2.10 ".OS 2.24 4 
Penulcl pl"8V.l18 4. ,., 5.40 26 .~ 1.82 5 
2'.45 .~. 24 101'9'1 68.18 1 
:\391'" ap. 2.46 '7.e6 9,.1, 6.~ , 
Pol3ebaet.a 2. 46 5.~ ".28 0.90 6 
• • • I • 
_. 
.1' .. ..... 


























004 of ZtlIi~I.I.I.Qmlr&W!ll~iI tor e 
'0 • vo 
' Pi 
.' ?0.?2 26 .?6 1892.46 82. 
, 
• 8.42 4.44 ,.,., 1.64 4 
e14 pNlmll 4.49 ".'4 59.89 2.62 , 
B. 20 . 259.25 11.,. 2 
• 1.12 11." 12.44 0.54 6 
teo 1.12 4.42 4. 0.21 ? 
• epa 2. 5 4.42 12.5 0.55 5 
1la41bnncba 1.1 " . 22 ~.4 0.10 
d4 1.1e 4.42 7.42 0. '2 
." " 


























roo« of zm~~ Ill!MlESmbS.lIIailoU fo~ the .,,,,,,,.,1\ of Jab,.., 1969 
"Vol. .. vo 
• ell",' "0.99 20." 816.06 '7.36 2 
1· 26 .60 ".26 991.11 45.'" 1 
l'"naeid pM 16.05 16.29 26'.45 11.91 ., 
inUN 1.}9 4.64 6.44 0.29 1 
BoUer ~. 1 • ., 6.~ 12.70 0.58 Ii 
ep. 6.09 4.64 " .91 "5~ , 
Q41b be 6.25 9. '0 64 .0'1 2. 4 
• I II •• 



























' 004 o11mal 1969 
• '01. • 'to • 
' ltllb •• - '0. 40 22 .00 660. '6.69 1 
1· 15.92 6. 00 95.52 5 .~ • 
B Q. 9. 29 4.00 .,., .16 ?.08 5 
ep. 0.88 :?oo 1.76 0.09 ., 
'enae14 }')1'&wntI a' . 91 18. 00 448.~ '4.84 ., 
wt,y ".28 ".00 550. 08 ~.55 
lIP. 0. 22 ' .00 0.66 0.55 7 
Orab 0. 44 2.00 0.88 0.04 9 
I aop04. 1.76 7. 00 ' .52 0.'9 , 
'1' Q. n 7. 00 0.44 0.02 
'JemtU8Dte4 ' t el' 0. 89 2. 00 1.76 0.09 
O.H 2. 00 0.44 0.02 
• 
d.a ____ F. - • • I.' J • .... 


























E!.!2lmSll!!ll& tor the 1lOft1tb of rll' 
' 004 01. 1"00. 
' 11ebe.' , ." ~. 4?'.74 ',.OS 1 
• 44 9 7.69 "'.20 .51 2 
T 
• ".'2 7.69 117. 1 .'75 4 
8.16 2'. , ." 15. , 
• . 04 2, . .·1.(8 , .89 6 
8p. 10. 0 7.69 79.59 6.50 5 
1.0, 1.69 1.92 o. 
r • • • 


























Poo4 of ,llP ont!llla awRdl~Wl!. toJ' the IlIOn h ot 
o~4 Vol. ,I VO • 
• .t 0.99 16.66 16.49 0. '9 , 
.- 41." "." 1584.17 '7.95 ~ _. 
P d4 P 51.48 50.01 2514." 61.66 1 
• • 
40tal 100.00 100.00 (175." 100.00 
'I' ABL,';O 59 
Pooa Vol. o. VO 
• e. t '51 . 01 20.51 . 01 5.2' 2 
_. 66 .16 40.47 ')6.". 49 7,c,." 1 
0.74 14. 10.56 0. 29 , 
811- o.n 4.16 1.76 0.05 
" 
l' 0.18 2. :58 0 .42 0. 01 5 
s 1dt .ted Uer 0." 2. 0 .88 0. 02 
0 . "" 7.16 2. 64 0.07 
-- . 
. .. • • 


























• abe.' 66.72 53.62 '577.~2 95. " 1 
_. 29. 29 20. 28 5 .00 1.t.16 2 
p t4 pM • 1.44 1.44 2.01 0. 04 .. 
0.96 1'5.11 12.58 0. '50 , 
ap. 0 ,10 1.44 0.''- 0 . 02 5 
11I01I04 0 .19 1.44 0. 25 0. 00 5 
.t.4 tt r 0. 36 2.89 1.04 0 .02 
'\14 0.95 5. '78 5.49 0." 
.. __ It •• P ~ 
• kIP •••• ••• • 



























01. "Occ. YO 
'pt .. ' ~'.81 2 .57 25.2, 
!t. 
-
66.16 40 .47 ?677 •• 9 74.,.' 1 
0.74 '4. 10.56 o. 9 , 
• 0 • .,7 4.76 '.76 O. 4 
14 P 0 .18 2. 0.42 0.02 , 
.ted tter 0."" 2 .~8 O. 7 0.02 
0. '7 7.16 2.61 O. 
• •• • II • I • • ••• 


























1'004 of 1) tor th •• th ot ~ept.ber 1969 
-
004 "Vol . 'Ooc. VO 
-
' ftlh •• ' 94.19 41.66 '592:5. 95 98 .~ 1 
.. 1. 28 e." 10. 66 0.25 ., 
0.64 e." 5." 0. 15 4 
ape 1.97 16.69 .,2. 17 O.~ 2 
11lQ1ter .p. 0.64 8 • .,., 5." 0.', 4-
1M 0.64 e." 5." 0.', 4 
41 eete4 tter 0.64 S." 5." 0.', 
•• • •• • 


























WllO;Q of t er 1 9 
Vol • 
• • • 6 4.44 ,. , o. , 5 
• ".11 2. ~ 117. , 
• 4.79 2. 2 10.~ o. 4 
14 • • ~4 .47 7 . ( 57. 
, 
e . ~1 42 . 6. 2 
• 
0 • .,. 0.,. 0.11 o. 7 
I 0.68 ,. 1.50 0.1 6 
c!l , .u.1" ' .n 1 .55 .51 ,. , 
. 68 2. '.50 0.1 
... --.. -.. - • •• 


























r 1 9 
004 01. • o. 
, 
.' • 60 6." 1 .6 11 • 4 
• . 48 1'5 , .16 6. 2 
• • 4. 58 1.5' 7.00 o. 6 
p 14 ravu 21 . 00 16.90 '57.01 24.44 , 
' 2. 84 • 474. 05 2.46 , 
iter 1Jp. 4.5 9. 20 4 ." 2. 5 
110 o. 1 1." 1.'9 o. 7 
., 41 • ted tter o • 12.00 10.92 0.75 
0 .10 1." 0.'5 o. 
-
. - I ••• 
, 

























f L. 65 
.\MA .... of C r 1 9 
ood ·Vol. c . VO 
' Pi , ?9. ., 4. , 
'" 
_. 15.94 4. 76 75. V 5. 5 
14 ~.2' 19. 47. 1 
8.69 47.60 414.51 
loifer lIP. 5.79 19.04 110. 4 7. 65 
" 
• ? 2.' 6. , .4' 6 
41 
.t " ttor 1. 44 2. '8 ' .42 o. " 
•• ,. • 


























Pe1'Oontap td OCOIlJ'NtlOG GIld yol.as of foOl! 1D different l ongth Bl'Oupe of ? gnn'lb1A 1IIMgmhtMJa'B' dariDg 
• 1968 fl"O!ll 'Palk _ .. 
Lenlth 
• "isb.e - S.COll!!'~ t>'t.in"+h op e y.,1gmSl'ts!fI ap t ~f'RD ap. CobUe F1eh.~ 
"" &<:r o. v. (5.. •• •• • v. o. v. O. 'f . iJ .. y . 
70-19 57.1 ' 5.7 28.6 57.' .. 
- - - - - - - - -
1 .... 4 1· 
80-09 51.9 '4.' 25. 9 " .5 - - ... ... - - - - - ... 7.4 1.0 





- - - -
n.7 1", 
100-109 2".1 '38. 2 ".6 ' 2. ' ... - ... - - - - - - - ... ... 
110-119 ~.9 '2. 2 22.6 45.1 
-
... 
- - - - - - - -
10 .1 2. 0 
120-129 29.1 ' 0. 2 " .9 40.0 o.a 2.1 
- -
... 
- - - -
... 14.1 ' .f 
"0-"9 " .7 25. ' 20.1 60.1 1.9 ' , 7 0 .5 ' , 7 0 . 5 0. , 0 . 5 0, 0 
-
... 12.5 1.4 
140-'49 44.6 41.5 15.0 ,6.1 ' .7 6.' 0.5 0.0 
-
.. 0. 5 2.5 ... ... 10 .. 6 1.0 
150-159 " .7 ".0 18 . 0 20 .. 2 6. 0 21., 1.5 1., 2. 2 8 . 0 0.7 " .1 0 .5 0.5 11'.7 0.0 
160-169 41.8 '5.' 26., 29.7 1.5 26 .. ' 1.5 0. 2 ... - ' .. - - - 2. 9 0. 2 
170-179 25.0 1.9 19.4 11., 0.' 55.8 5. 5 ".9 5. 5 7 .1 ... ... ... 
-
n.1 0.' 
160-189 ".5 18.6 
- -
18.7 'm. e 
- - - - - -
... 
-
6. 2 0.5 
190-'99 50. 0 77.' 16.1 , , 6 - - t6.7 18 . 2 - - ... - - - ... .. 
2OD-2<n 
- -

































o. v. o. • 
7.0 8.0 14.' 7. 
7.0 a.a .. 







' .9 .. 
7...,. .. 
• 9 .. 
1." -
, . 0 1. 6 0 . 7 
1.5 0. 6 .. 
5. 5 9. 4 -
12. 5 1.4 -
.. _ .. 






















1., . 9 
9. 0 
9.7 












1 . 0 













































0 . 8 
1.9 
1. 4 
0 . 7 






































































































































































Senie tap. Rudtbrancha "':chnrot4e Sea141geatecl Lli14 ~'''llY Ho.fl.ah •• 
_tter et01ll8ob .,..m1.ft 





... .. .. ... 64.' 
" 
.. .. ... .. ... .. 7.4 1.8 .. .. 50.0 '8 
.. .. ... .. 
-
.. ... .. 4.5 1.9 66.6 45 




7.7 2.9 ' .5 2. 0 ".1 19 
.. ... .. .. ... ... 5.8 6.6 4.0 2 . 0 42.9 196 
.. ... .. ... 
-
.. 2.4 1. , 1.6 1.6 56.6 '30 
0.9 0.7 .. .. ... .. 2.' 0 . 2 4.2 1., 44.9 ~ 
.. .. .. .. .. .. 
" .7 0.4 2.2 0.' 51." 425 
... .. 1.5 0." 0.1 0 .5 6.0 8 . 2 1.5 ''' . 2 51., 275 
.. ... .. .. .. .. 6.0 0 . 8 1.5 0 .1 51.1 129 
5.5 , .2 ... 
-
.. .. c; .5 0. ' B." 1.B 44.0 84 
.. .. .. .. ... .. 6.2 0 .4 12.5 0 .2 :59.' 28 
-
.. ... .. ... .. .. ... ... .. 53. ·9 
" 


























'Percentage of oool1rrenoe 11114 volms ~ 1'004 1n 4Uferent le~ group. ~ 
'l11'1II8 1969 f1"OIII 'Pall!: Bay 
Il'OIl~. · fl8he.· ,!.COOO8r80ni r.,1om~th9' ap. BnBl!\0ge ro. ap. 'Penae14 pravu A- ;L!!Oi2-.&. 1~9-l..X21: "P. C- O V 0 V 0 V 0 V 0 
" 
0 V 0 yo 
-
10-19 
- - - - - - - - - - - - - -
80-89 25.0 14.' 
- - - - - -
25.0 42.8 25. 0 26." 
- -
90-99 10. 0 20. 0 10.0 26.6 
- - - -
10.0 "., 50. 0 26.1 20. 0 1,., 
100-109 14.' 54.5 14.' 22.7 




110-119 41.4 66.1 ".8 11.2 
- - - -
10.4 9.2 11.' '.4 '.4 0 ., 
120-129 16.2 'B.4 B.8 ,O. B 
- - - -
10 . ' 11." '5." 9.0 1,.2 , . 0 
"0-1'9 " .9 " .1 12.1 ,B. O 
- - - -
14.9 24. 5 21." ~.4 6.4 0." 
140-149 20.9 " .5 22 .4 50 • ., 
- - - -
,.,.4 8.5 20.9 4.5 8. 9 1.8 
150-159 36. 9 64.1 10.9 1, .. 1 
- - - -
16.0 B.7 15.2 4.9 6.5 0 .2 
160.169 29.4 '0.5 17.6 2B. 8 ' .9 27.4 
- -
11.8 9.5 19.6 1.7 1 . 8 0 .1 
170-179 19.2 56.1 11.5 10.0 ' .P 3.5 
- -
2., .1 2'.5 2.,. 1 2.6 7.1 v . 
180-1B9 50.0 91." 10.0 ' . 0 10.0 1.6 10. 0 2. 0 
- - - - - -
190-199 50. 0 94.1 


















































z, . t relat! Up of ti.b bid ~Il at , .. 
to .. tanlGh _"flIIIrtloal HlaUODIIblp. ,.t".. 1.· 18th 
"lIM ,. 111 ave tho ftI"1aUoae m th.. ttO lab' 
tor ltmatb of bdl. tub or poupa of flah .. fI'CIIII 
4ift.HIlt 1 · iU .. (Leo • 195t ) . rna thu atua,. IIlto" 
aU. 011 tbe t. .. • • peere1 well be or the obo. 4.,. .... 
lop . of the ftGh.. 0 ,. ob\.Uod . I'D ... lft of tbU 
pl'aot1cel ,.tt1it, the leDgt ...... tsh' Hla\to hi, 01 l.tJalUA 
_ _ ddl!ilaJi_ bae - ual)'!!e4 for Jean ' 968 ' 969. 
fte 1 . wa1&bt nlaUoulatp t'orallla b .. l4 .. pI"OY1U.." 
a for 1 ~ba •• 1gb' tZ'Oll 1 a U!' ., ot 
ConYeJ'UIlC 1ota1'lW"do Bl'Ovth rat.. cal. t OIl l encrtb lat_ 
h. .., of t1eh la • hDoUOIl of 1.88th. Aa 1t . I.e. 
UD~I' _anra the veSSbt • II8U\1l't ot wl ... t J'e1atlOlil 
bat h . ..' Il b. apnea" b, the bypo heUca1 
cuI .. · la • • 
v • 01;' •• •• (6) 
eft ' v' Se ,be •• 16h" ot t1o., ' lot t It. least 8Ild ' 0' the 
001~ at . B\t1I La Cr _ 095' ) n""~ that it l a adda.ble 
v • a1.D. 



























en 'V' Itt' are til. n1Cbt l-.rsa. 'a' a 0 taD' 
to '0' of the a)ove" U (6) .. 'D' a o,OU at 
to be "t.,.tatd ..,11'1081 t, tJo-oa the data. ftb totWala 
apr ...... the N1aUoa b~ .. ea "1Cbt aa4 leqth Nt"" ,)all 
the O\lblo tonaia. It the t01'll DeS ,,"Uto era.!" nmalll 
oouti. the tolBla oould ... uetd to calculate tU.. ht ot 
len h Of' XU. ,.... 
If .. fiah '0 .. aot ohaqe tema 01' 'enel'1,etl l' II'Oft, 
the M1ch' .W be PI'OP0I'UoDal to the cube of ., Ualal' 
4bt&lI81OD. B\at 1Il naltt, the 0!1 • ..,.. 1D aorphelOB1 dut to 
ap, tvl', other "oio&loal na.o on. u .. the 
oo.tttol~t 01' I' ... loa f locarlt of •• i&b\ ° lOBar! 
ot leqth to '" tna '.0. the ftlu. of tbe upoDeat 'a' III 
the puabollo equaUOIl uall1 11 .. ktve 2.5 UI4 4.0 (BU., 
'9,6, ".rUB, 1949). Blat 'n' IIIIlJ' 'be t to 't equal. to , 
tor aD ldeal f 18h Gloh atatdlla oonnet ahap. (Allea. '9 ). 
AoccmUq to BeYe" aD40lt (19") that .tenSfl t 4t un 
II' SIt trio Cl'0dl1 (D • , . 0) an Dot U8\1AlJ¥ 0 oa. ROIl ...... 
naoklnan (1960) olltaSlted low u. of 'D' for the Autftl1aD 
baI'I'IlO a , Bace SIt I . aleo 
U ... cou14eN1 bet, to ttt thle _atftl. eqvaUOD. 
!he 1~.1cht relatioDOlltp caD b •• PI'H tid P1lphloell,. 
1I7 plott1D8 the o'btene4 l.n,the .. t... .. aoa"el"ed 
CU double 10C1"\ 10 gaph paper. t he ttabel t.a.1D8 
the 1 elCht rel. U.olp .111 u.. OIl a .treich' 
liD. "ith ... ,tel' b. to ,. SdUal ftJ'Sau • 1'1&1. liD. 


























108 11 • 1 • + e 1 It •• •• (8) 
YIUlr,. 'ft' ia the • of • 1 1 ' . ' 1 • P IUo . 
tl: U. ill he nlu. of • • • • ... cbaDaee 
ill tllia ttl • • '1'h • ltD. b. fUte4 '"'' 
ailUllUra • 11u 0_ \lte4 "7 r. .1oe of 1 t 
• • • J. liD ft b. tttte4 cmlJ t o that • of 
.la. I" which it 18 .ppal" Dt tbat the fta 
1 h-w 1 t r.latlo blp . n. 4. troa 
we 'Hlat1 lp 18 oal telS oul4 
~ 1. Il. 
• til. • 
,lie 1 ... " .... 
y. eel 
A. it nettc that tbe espCDeDt 'D' 18 obee" to 
YArT tor fl.h frcIl ,Ufter t 100 ltl •• , .111 .. lID at .. 
ot tvlt, (1.. 01' (1951) . t • de vei ht rela 1 .. 
nip ot • 18. tttl, t or ale a 
• tun ( 10. 100 ) . _ urlDc ( t uo .) 
tW'. (. 21-200 ) t18.. . h. 1 • tu .. 
orUeria afl r .. ta~lah1 ~ aDel,.18 of c • t t 
wit • oh ;l'OUlI ·n',. u. ia net .SpUtc t at 5 ~el. 
r b.. v oolleo tr travl oateh.. obtain " 
tt oft .. aDS • • 246 1IIl1 .. 
21 5 t .. vere.. .. tor t •• 1 of 1 it 
relaU bip. total 1 th b0d7 v'SCht t aD 
a.al't." to 1 _ 0.1 
.. tu ... blott ... tl'Oa 
reepeoUYel7. tore ".W!AtDa. 

























· ' I 'C 
,,, 
•• 1 t of 41fte ... t ..... D'OUP8t auea GII4 leu.. ,.11 
the ftlaUobhlp ... to 
formula 
r .... u •• •• (9) 
... tUt.. to the .ata. 'l'b. equatlon wu to t o b. 
r. .7.6«., .. O. M6.1. hea t he(l1 • .l1, 'te ••• ,) It call .,. 
0'0""414 that the 4.,. po1JRe are • rt 010 .. to tu rtar ... lon 
The to11ov1111 lopr1 thato tq. tiona vue 4el'1.td for 
different oat.god .. of flah • \lsiq the 4IqQatiOJl (8 )s 
60 - 99 _ (1968 
100 - t20 (1968) 
100 - 120 ( 1968) 
ut - 200 _ (1968) 
u. - 200 _ (9969) 
JIIale( t 8 1969) 
, (1968 Dd '969) 
1968 (-.18 t .) 
' 969 (1IIl1. t.-1.) 
1969) loa v. -1.8282 .. ,.9'26 lOSL 
•• los V. -5."05 + '.'962 10aL 
•• lOS v . ·,.)6.,2 .. 2.7565 1 L 
•• los V ...... 0618 .. '.4559 1 L 
•• lOS V. . 2914 + '_37'2 1 L 
•• loa W ...... 7425 .. '.4070 1 L 
•• loS V • ·'.8440 .. , .209' 10 L 
•• loa V • -4.2810 .. ,.,ee., loa L. 
•• lOS V • -4.0929 .. , ."06 1 L 


























~ • !a'1.. 6 7' 1t 0 , •• 




to b. • 
I' aUe 
1 wel"" da\a of • • f.-l. 
1flcaa\ "" l .. el ( a'1. '15). J,.,. . ~ 


























Statistics ~or the regroaa1OD o~ l ogarithll of velibt ot loprithlll ot lenath tor tho B1r:e SI'OQPfI' 
60 - 99 l!IIIIan4 121 - 200 lID o~ Psmm\b1a !!!i!I9roMthnlm' tor 1968 aM 1969 
121 - 200 











. - -. 
SXY 91.2 sr2 
2475.1885 2011.7844 3051.604' 
96.8030 91.77'" 96.0454 
- -
- .. 
SWII o~ squares .. 4 pl'04act. td Unear ft«reaei ol'l ot logari tbza o~ la\gth and veld,t 
121 - 200 




~·wa Sd: ISlUAml M4 erodfllH 
"£. '11.2 ..:,.'l ~zy b 
0.79'9 11.4504 2.5946 3 . !)Ei82 
0. 0505 0.'472 0 . 0976 1.9326 
_.. --- .. .-.... ----... -_.. . 
SO\U'Ce of ftriaUan 
Donation frca 
1ndb1.dual rep •• nOD 
D1tfareuoe beween 
rearea81on. 







].yet, ot cOYarianoe 




l':r.!'Ol'IIt ~ " st1lllate 
SS D .. P. 
2. 9708 420 
0 .1591 24 
Obaerved ~ 5~ P 


























StaUeUoe ~or tbe repe.a1on ~ l oger! tba o~ ve1«ht on logari tla ~ l engtb ~or the sbe 
121 - 200 IDIII en4 100 - 119 am o~ P!!!Mb1A IIMroMtlmlAll' ~or 1968 and 1969 
B sx SXY sy2 
'Ill'll 
121 - 200 
100 - 119 
422 9?1 . 2'55 1"2.61'6 







- _______ _. __ .__ • •• _. __ I. 
121 - 200 





prodl1ots o~ Une.r regres.lon of leDF;tb anI! voight 
r.'Q 
0.1939 11.4504 2.5946 
0 . 0'385 0.5'519 0 .1289 
b 






. . .. .. ----- --- --
Ipl. o~ ooyo.rianoe 
IU'OG of vari. Uon D. 1'. SwI of . qWlft. •• an . quare Obftrn4 P 
De'Y1.Uon ~rca 
.ln4lml "«b.atz 502 ' .0711 0.0061 20.'''''''''· 
tfel'eDae botve 
re8l1on 1 O. ()()()' 0 . 000' 
:"daUGIl ~raa anrage 
lnd1"dcta.al NpeacOD 50' ' . 0774 


























Statbti08 ~or the 1'eP'O.81on o~ logari tha o~ veight o~ locar1 thII ~ longth o~ _le and 





sx SY 9XY sx2 sy2 
246 525.2620 625. 2995 '"5.8597 " 2'. 014' 1596.80" 
285 616.4470 747.6542 1622. 1514 " " . 9162 197'7. 94 
--
of .qaaro. and product. ot l1nea.r relrrO.lI1on of l.m\rlh cd ve1 
Sf.-qr"mi'erf7'J1jfp@MU ·-·--- '~mn of-j,.,Vnlite 
D. " . IX2 l:.y2 I .,q b SS D. I' 
245 1.4690 11.5785 5. 004Q 
284 1.5581 16. '8" 5.002 
3 .4070 
' .209' 



























St8Uetlc. ~or the ftg1"ltauon o~ logari tbIa td v.1gbt Oft l ogar1 tba ~ l .nsth ~or the el •• sroupe 







112.1694 124. 4501 
59.,46T1 66. 'n22 
SXT ~2 





.. , o~ .OWlre. aDd .p~4110_ o~ Unear ro • .ton. o~ lenP'th d vet,Jlt 
~ OJ 'pap'. PN9P'" , '-t'm"' of'V!!Ujata 





0 . 0270 0.4225 






0 . 0182 
- ._.. _aM _ ••• 
Source ~ ~r1atlOD D. P. 
DedatlC11 fl'Clll 
11141d4aa1 %'e£1"8 •• 1oa 80 
D1ft.renc. be~­
rean .. 1 1 
Denatic freD ...,orape 81 
iDdld4ual "".J'O.1I1 
- Von lI1ad.tlo.t at 5~ l eft! 
"1,)"81. o~ c09ari.ano. 
, of .qaare. 
0 . 0915 
0. 0054 
0 . 0969 
e 'qll&!'e 
0.0011 
0 . 0054 





























or ABLt:: 72 
Statletlc8 for the l'egreoai on o'f 10ga1"1 thm of weicht em logar! thla of lensth 0'1 poolod data or 
P_eJUmb1a mMrcmhtbalmaa 'for the year 1968 azUl 1969. 












1660.8718 . . J.. __ __ I _ _ _._ __. •• '_, ___________ _ 
a. of eqWU"e' an4 pl'Odact .• of l1n.car %legree.ione of logan. tha of leneth and mti 
Sa Of .;meiiCgnd prgjJQcG. tim" 9'r"!O<:<~. i-:t"l'~ .. 1It .. A'!"te 
D. P. "L7l ~ 1:" b SS D.P . 
1968 292 1.4830 21.2418 5. 8'768 ' .188'7 2. 5084 291 
1969 2'9 1.4506 14. 64'70 4 . 512' " .1106 0.6100 2~ 
.. . . -, -- - .-
SOlU'Oe of 'ftIo!'1at1oa D. E . 
Deviation t l'Ol1 1ndlv1.dual 529 
1'8sreea1on w1th 1n yeaN 
Difference between 1 
"are. slone 
DeViation hull average 
l'esreeoion 
53' 
ADal1'Id.. of cO'f'ariance 
Sola of equare8 
3.1192 
0 . 0050 
3 .1242 
lIelll aquare Obeel'Wd P 5 1i P 
0. 0059 t.18- , . 86- 3. 85 
0 . 0050 
ax. SY •• 11m of X and Yf SIt:? sr2 • SlY .. eum ot aquare8 and Pl'O«uctll •. 
D. F . .. Degreee 0'1 Freedom; x2• y2. XY • corrected eam ot prgdoots and square •• 

























Statt.tic. ~O~ t he "poe,dOll at logar1 tla o~ wisht on logart tlla o~ 1~ ~or t Ie else groI1 






sx Sf SXY 2 n2 
222 '8' .51'7 591.6620 1289.94~ 10" •• 842 15~.G1 
?OO '~.7008 451.0096 1185.2449 985.~2 1467.9855 
.4 p rot1llOt;e at l1ne1U" ",I!NSa1(1;ft' fd 10,...1'1 tba len 1 
RtmOt~.tiM~7I~nm4w::tg.- ~ ''!rt'01'I ot ~'l!t1mt. 




0 • .,90, 
6.7512 '.~72 
4. 5256 1.2432 
,.,,..7 2.'952 220 
3.1852 0.5687 1 
-~ .,. ----- ------- -.-. 
-
Soarce o~ ftriat10n 
Dn1aUan t 1"Olil intl1 v1daal 
zoe8l"&s,1 
Difference betvo .. 
resreulone 
Devia.Uon ~1'OIIl avel"888 
aM-vidual NlU'He101l 
• Ran-lDAdsn1tloant. 




~1a o~ varia08 
~ 
of equares Uee.n .quare Obeernd P 51: P 
2.96'9 0.00'11 1.S1· "-85-'. 
• 


























tv. C DInO. rAC!Oa 
. 
to tSn40Qt t e l'1aUcD floca • eZpeote4 .eSCM tor len" 
ot tlob • I!241yld riat lcm fro the eftl1 1 tb-wet 
reldl ship 00 Sclend Saport t t ft "be l~b-" 
l' l&U neblp U .. l' he be trequ tl.1 .~1e4 er the 
I eral te ' 0 t (.\.eC ,'9,1) . ~h1e 0 1U. or 
the eraJ. .eU .... WG OOIald " fOUDd out b, lJ81Da the 
10l!St ve to " U ehlp. 'he .peol.10 . • 1" of flah 
al«bt Dot be unit, eater (1940) ehcnm lD tu herr1D& 
.Q:lmCtA .M1IIWI1III6. . teftft (1947, d1ecuea .. the orteo. ot 
ltl0 .It, the .tud, of 1 00 1t10D' • 
t1e .. the 4tm.a1t1' 18 talDed t b. GaZ:le .. tbat ot 8\l1'1'OWlds,. 
vater " the ga '1&4 er and the 0 .. SD.. ht tor 1_ 
Y be due to CrulI.ftBI.. lD tOnt or vol e 
£1"'.lt1' e 
Dot due to. lr10 
'ocm4Ulcm t otOI" (or ooetll01 'of SUOD , or pOl'l4en1 
_ (lh poo , '942, Ue, 1936) whicb 18 .r1 •• n b, the 10AOol.u.a1 
•••• •• (to, 
whe" I I{', ia the 0 i tl faotOl' , tv', the .elpt ( ) , 
' I.' t the length ) of the t1eb. ':he foftUla vaa bu..s c:a 
, e 0 par 18 00 of Heal tub "here Woe L' • 
'rbe volue of • X' wlob 

























1. !. li 0 on 01'ft1a.. wit 
v lD in lell4ltth-o'lle 
' 0 Ul0 t rift' ftJ'l •• UIl 1 Dctll 
r 11 I~L ' . poapt lD nn taD ... tu~ 
'.' • " the 0 1tl t etOI' of fiell of 41ft 
OUID'ot ftr1 4 a to tao, otll 'baD 1 
whl w111 ~ t ' It' tbrUlltl;A , , Ie raoW 4Uta ce. 
18 • ot"l t tor. 
, . Lo ta tao N h .. ..1ro ent , to , 1I1l'It"A8ltl-• 
Bati n, tvit1 et • • , 80 atf t a '0 1tion t.ct ' 
\ br h t. 8lB • • 
It 18 poeelble to ellal t. the .tt , of 1 , 
0 ted tot n 0 'X' bJ cal , lUOD 1" 
IIa:F be 
.. '" Un o0n41\10D t ot 1" 01' ' , t 
, 
oaa be oal t .. b1 tba tcmm1aa 
• •• • • ( tt ) 
ere 'V' , ni&ht, 
-.' 
~ec t , 
- , aD 
~171 bet 2.5 4.0 
T .1 aiCb' " U Up b1 t 
1oaJr'I.'t 0 fOftlula ( " • loS .... 1 L) an4 It •• t V, 
tor ob le 'e COIlpUt" ~_ thla 10. fonnal .. 

























M tho a t 00 .00 lUo 
c1. ot t • ft8 tbr·oat:a t h. , ..... 
SA relaUoa to MWl'U, 'be UI. t 
4td4 lilt. (Wow uo .) tt • ( It 
120.). , laU,. 00 U l faot 
f Ol' til., 
" • A • 
t 00 ( If) t • cal 
1'1. , 
• • 0 
• of • wen 
,I'. till . ( n.14-.,,). 
ftC.,.IOIl (t,.2) Itat" t 't. 1WIIO'l 




" , eV). ho 
t. tOI' blJ 































~I • Iml1la Uit, of fooel. 
• I "ion' IU,I~' 
f r .. en .. napeoUft1,. .....jmJ:_ 
1D ~LUJLII:!.lllU:JaL..laa uJUpt f~l ill .~' 
. lwlar 1.eD41Ui at lPLlLVD ~ of the t1eh. W"'I 
, t lole 41d not a .. 
to 1J1f1u I tile ''a' Tal • to 8Jl1 peroeptlb1 ... • 
10 (t9'10) alao 414 BOt f la' ~ tio. 
tv •• 'HI iIlt 
How. r a It 
o en-el 1D 
tall 1J1 • ., of apa.raUIi ... 
.&I1lU:. JlWllIWJII'l ErlalbDaaoort ('97t) 
ne1al1 
" 
• • I' 
t Sa ~~II.GIEIII!L Jattll:lUllUU 
... peo'U'fe1J • 
1 r..,eal tbat in • asw:Jm1l~_ 
th 
tare fuh 'farl f 
'et1tU aid 
bite or the_ 
aecLJl of e' • of oth 
ltlon t aotor' ot 
th to onth, "l.XI, t .4 and 5) 
to b. "la' to e1 fII' the 
MoHO'for. the, etrto 
tu'e d tare tl e 11M DOt 
ftl7 in th lea1'11. Bow..,.r e f1 ot Uou ill the 
' I • fa or ~ .,. due t D 
_turlt,. 


























Co t1'10. an of 0 tlon factor (lemar.'1 1968 - ~I ... ,.r 1 ) 

























C .trio an of 0 1 'lOll taotor (JIDUiIU7 1969 - Dec._l)e.r 1969 
JaM817 2' 1.00 15 o. 
, ib1'\UU7 
" 
0.99 24 o. 7 
22 0.99 14 O. 
Ap1'll 2 1.00 4 1.00 
, 1.00 , 1. 
oJ 1, 1.00 21 o. 
Ju~ 21 1.00 '2 0.9'7 
Au It 22 o. 9 ~ 1.00 
Sopt_iber 22 0.9 T 1.~ 
Ootober '2 0. 9 1 1.01 
2' 0.99 20 1.00 
0 r 25 0. 98 20 1. 
. .-. , II ~ •• 



























• 10l t non. ... t 
I'1t,. tio, • lot'" 07ol. , 81 .... t tln, 
t 1V ln1 .to. of .. f18 18 ... Ual f I" 
f teh .toct. • lee 
p 1 , 'b. te t • 
• ...... ,...th • 
• of J'e4~I'NU of noot, ... sq __ tIlt 
U.1, t 
ct • , CIoaI'. ("") 0.' teA • t.vU, of Calif ... 
.&:!JD") " I*!M of Oft 4 .,.,.. SlaUa,. won ... "' ... 4 • 
, b.,., ('9,6) , ctllrls (940) , B_fJ~eDIll 
otb .... . 
In realmt 1 a ooeS aIIC:IQD't of vort ct • 
the turi '1 epa of III D t18 ... Ia 
Pal.tv ('950) .wale( • \uratlon of ,he on.rl .. 
~1a_1I1JSJ:dIaIS.IlI.' Pal. I' (1952) 0 "e( tb •• p ...... ~ 
( 1955) 
Pal r araJ!'WI .......... (1952 alll 195') a 
.. the Oft ~ 
o (t971) ct AD'oa.y 3- (1 7>1 11 • tlo 


























o (t968) .. oriMi the.. 1a 
".. lIUlIdJ_1U1I6 4.._. 11, .,._ cU •• t.,. anh04 it! 
fanor aDa ob8fl'9 
J\alle to a.ptta r 1D 
tIw .. , ttel the_ 
iu .,. •• __ .... tl'ca 
OGiLIt. A.ppa 0 ('9" '971) 
80ia tuh. ~1II1i. lit 
.GIEIdSat W_w.~ UJIIIUI aM • llIari. 111 tat eont • 
D4 Oft 4 • and obee"ed ttlat: the bre Aft,.... ~ 
ot • ... Gum. D bel" to I'01l V~t.tJo 
0 • a..1aD (1 ) .tuUe4 t he mat Un of .uJ1IaaJ __ 
__ e 08 Uo lndu whUe 
the '1 • of d 
I ('972) hI 1'1W 
..._14 IIlI JI,;' i2ll.iWlliIl.o1kIr 
J enl lncla .Ith 8. , 1 Oh 4iunar 
hath (946) nporte4 pon lanal Ita .. of thl 
.aiUa AiIlUliIa ~ frlY COdt. pat and !a1 (1950) 
colllOtll! p ~ 1ana1 .'U4!fN1 of • AlII ... , • MWIlt. 
• • alllSa 
oout. ebaoko (1950) er.-td 1aJ'ft1 and po.' lU'ftl .tac .. 
of ,... \be CUlt of DDal' 4urSll. A t. 
twu1 ('954) whn.lo (1951) 
.t114.... the 1a1"fal. p t larnl etltpe O'l 
..Ill_ ,... Mat1 •• A SIl. to iantulu Iud .10 _ ('"') 
thou_ the abon warb .... oo128i4lftblJ' . .rrt.. our 


























o ...... 1 ... UOI8U.In 
o~ all .. ,... of J'OchllOUo of •• 1&a14 tllbl.. la 
Tlft t 'h1I,. 1 of bowltt tu ,neat., ... 
_ U a, .,.1fIL1aa ••• raUo, t tt, of :._~ 
alllUaIaltlll... f eI • of \h. eros·)]l 
s.a...sa f h. of h1k..., • tatn • 
nih • • ,%' ene4 III 5" fOl'llolin 111 the fieU 4 WIN 
'brouabt to tM lo"ra~l"I. 
u'ri~1 of Oft 1Il \ h. ovarl. I It 1tt., 
aD 0ft1'1 m 4th .t of _tul'l~, (Pl.lII. fSC."'). 
yen talt t ul.rt6r, al4dl. u4, 'erlol' 
portioa f the 0'lV1. on a or elide • lDt4 
wUh • III rOIl ..; tat."n ploU a tho , 
.. 
polJ waa 4ft with 4 'hI' of Oft n. I XI &XU 
aDC th.u p.rcon of Iyt axle (Plat. XII, 1'1&.:5-5). 
• .. of _turlt, .... 4et. ed b, ob.. 1aa t .1 of 
t • Oft%"/ in l' t t. the "047 'fit, t 0 a10r -
00 10 tio of the.... Oft d 1ueter te of 
'" onrt_ Ml. to 1 to VII. Cd r.. • 
the 1l1441.. port of \h. 1'1P' Oftr1_.a 1 "" a 
aa4. 1; 5. . ..... urea to Ora the on 4 .t ... 
Pol.7,oa. !lhe. ... •• tenaJ.D, 117' 1D1nc 
' 9'5 .,48 .,eo 4v 1968 allll! '969 I'MpeoUnl1. 



























of CIft1"F "SCht of tSilb tollw th. fOJ'll\1laI 
...... loIIIt X 1(10 ... 
'lb. ili4u ... t tor _tUft aD4 rip. faal... 4 the 
... oaloulnt for ch ao ~h. 
'fo 4etel"C11De 'he 1 esth at tsnt _tv", 2547 ap Sa ... 
• oro enN"e4. 'rh. f1eh ... era cluettl into 5 _ l-ath 
6I'oupe IlDd t he peroeDtaeee ot .... ri etApe of aaturlt1 ..... 
calwlot_. 'total lenath of fin. .eN plott. alo I.ut. 
aM t he puc mqe of turitr 011 y. t.. b inta"ep' ... 
draw at 5 to _M1: tha C\l1"Ye. J. •• rtloal lIDe .a 4 wn 
floOD tha eot pout of the 0Ul'ft ud the utero.pt. The 
po1Jlt wile" t ha .... u.0&l UDa •• n. the l.uU 1!IUoatel the 
leuet at tlr81: uritl. which .. al80 t he letth a' . hloh 
5&.' of the ftabea .ttained the aaturtt,. t..eDB'h at th.' 
.. tur11:y wa alao 4et 1ft. _, p101:\_ the ••• race ..... of 
ture ova of ..,.1 1 h &Z'O\lPe 1Mt the total 1 -,. 
1IIUarl, .al£bt at tun dt, .. aet:.mlD 1>1 plotUq 
the HlaU.a cmaJ7 "lsh' 1 10' ap1Jlet the .. i tht of ts. • 
fbe relaUve OftI7 . '1sbt wae o_tau" b, U1'14" .... LCJl1: of 
toDid b,.. t of ftah. 
1lelaUon bet" en ova diem"O' aDd tift CIftl'7 •• iah' 
I 10' &lid Oft 4iDaet .. ana total l~h •• " c1et.l'lllilled bl 
p10"iII« t ta n).atl .. 0ft!7 .. ~t X 10' model ova U .. a'"' 

























t., .,edll". • 
the ncee. of ao"tt." .. 
CJftJ7 .1t a 'blotUD, pap_ • 
•• :I8IUIG MItre:.' to 0.1 IIC. A pl. • of CPIILZ'7 
•• t pml &'118. . V. 
of _1~ slue no '-It. eCIlI'D'tel,. Il. Utf. • ..... 
:' 
the y. ... toft • ...~,l.. • Oft "eN • t .. 
• toUlt!IULAI' it_linDa ,,1 • aSA of wo t1H ...... 
INI!~I' ot _,tuJ~ Oft lD tile aulp1 ... 
• total lIel' of Oft 1 b. 0ftI'1 
•• (t4) 
, 1\1 total 1 • f It, .. tell' of fsa • 
f 
'" 
•• " of t1tV7 1 t tot-'-
1 ot fSaIl • alopl' • tell to f t SIt 
l' UoaebJp. the 1 nlaU Nt f .. 
lenctba •• re .. 'J' otud,lq t5t t..t .. .. 
of 1. ." 0195 ... • (9) tn, to 
teal .. a ... e1r. 8ian. rel Uo Illp 
1 .. " of 0ftl'1.. ot • • 
tUb .• lit .. b, the a cwe _atl atII 
fo (9). 
Ab t 2600 fSa • of 1 Il TO to 2C11 _ • %'0 .... la .. 
tOI' .u nUo. u of t • ep olalmo ... 
ecctplo alol'OecOplo UlliIlII,.tAUJl_ .. 
" ..oro-


























...... 0". a tat ... '-"Ilk'" 
to).- , .. teet " r - t .. , to t , 
vhathilrr tha .... of 4Uta,... , 1 
h t nUo the tta ve" olu.1fl.. lato 5 


























wall ot u.. 0*_0 "'it, Oft e1ther dele 'I" 1'1_.-
b7 a ... oet"Oh1Ia. Poe"er1orl¥ the SO!lll4e ope to the eated .. 
bJ a 0 bet ~ a 0 ftl"-l op-fJlC. 
Onntea 0ftJ'7 of 1. sa bUoW aM 
equal ill .u.. It sa Dan'OW aact el .. tee ill the "'" 
11))10l1li . .. d4 lIIona.eI III 1eJJgth 4 bna4th ... taat- of 
.. tort., e4v ... III MftIlOe .ta,.. the , .. te1"lor ud. ot 
t he O'farl .. aft t.l. • 
• '\apo a 
an flat 
ctD1ar III ""'1' Sa u. J\aU'I tun teet .. 
~ fb.b .1lkJ wbU. til oolOQl'. 
an 8J1:11lttrical . • fft a 0,._.... Irrmlid. ue WO " art .. 
( hall, 1"0). 
,. J)ut.iWUcm of Oft ill t he 0h.l7' '0 fUd ClQt .,thllll1" 
theN .. ADI' QUIlUa1 U.ttnwUOft of Oft 1a t he 0ftI7 0'1 
I. • • _tun 0YaJ'7 of • If .... 1eot4l4. 
three. tio w.n • fJoca the r1flht aDd 1.n 10* of 
thl 0'fU'1. ...be OM Ina ~h. dUtU'eDt repoM of 1I'lab' 
left onr1 ... ere pl."" (Pl.UI, fts.4). ad It va. t 


























• f .tv!,. I' the on tMa t • tn't • 
1e p ten ponto of • 0ftJ7 •• re 
('l.Xl1, ttc.,). T • tr.qu .. 
•• 11u pat, t 4utl'1lnlU of " 
tuJolq 
Ellillre Oft 1a all • thft. P "10" of the cwur. 
'tb. on 4u.te~tI' of .... "· ... ,0\1. portiO of len 
U4 lett loll .. of the cwarl ...... p ea (ll. UI," . ,). 
Trw. • owea " • on were .., 4utr1~ea 1ft tb. 
low 0. 2 
llot .. tJn1lN4 .. 4011Le 
cJe Jo (t940) 
• "'1'01 10 Itrv.oture a • 01'0 op 
aeildl_'U of • Ina I of _t\1I'U, oon~~0D411lC 
h t • 4..,18 ~ • t.natlo·' C ou. fol' t 
-i .... O \10 of th. _ (V • '" • I foU f I' 
__ 1.1 .LUil2WiWI. (ldl..,') . 
f t tartt, I .. I 
1... ~.,ft 01lt t ntl ot t • 
llot dltU. to t4 Q' 
o , .... f olk DM fonea, 
tNMI* t with. c1 • at • 
, of th. Oft d 1aIleter I'Ulceca --


























"rail' • , I!J.J e ,bt.. of th. b , oad • 
tile tUll' bat 01 ••• ttl troa the • .ural atOft. Oft 
me 1n. ~.. tal"U,J 0J*l • 4uI t nl 0 .. 
I:leI:rt of the • .,.sttOJl of Jolt. the Oft cUuem ftDItI ,... 
O •. ~ to 0. 45 .. Yl'h • • _t 0. 41 _ aDd ."..,. p.J.. ,eU ... 
l1l hl8. of ~lt,. _tv .ir, a1lCl epat . OftI' 
.t ........ wo iDol • 
t be , •• t .. .,.. 1IiIU'rOW, oocup,tac _bout 
bod, un". 
fO\iftb of ' 
OJUjg 111 ... (!,at. .. h- Otvr CN.P7 ab l'te toutu 
of bOIS, l",tUodeh 1n oolov. t O'ftl'lan •• e 
thlft, ... epher1col. opaqUI, fUl.1J ,olk eD4 .,.IU. to uktl 
.,.. fb • .,... U ... , _ 
_ , 0. 49 
nn4 O.~ to 0." .. with e1 'Val •• 
the rl1er It ... ,. .. 
Rt~ .. 11' ... '.twe) (n. 111. ftc, 'h. Oftr1. larII. JdlowU' 
oeoup,.1Da IIlaoat • in Md., 1',. on Q .. leal, 0 ., 
tul.lt W_ Yith JOlk wit an 1D41eUJlC' oil 81obul.e lMIIftI'iDa 
0. ' ... , Oft 0. 57 to 0.', _ w'tb a 1104. at 0. 61 ... 
' .. t. e1 u,1a:rpr ,baD the eal'lle:r It 
Sa eolOU'. 


























tbSa .ith ItaDJ blood 'V_ele. Oh t\tU), ... eloJ .... ~ 
aM ephmC81. oU aloba1 .. nl1 4ft'elo,04, '11Abtlr ,e1lorilk, 
0. 2 _ Sa cU...... Oft u et. 0. " to o.at _ with • • 
at 0.69 a . 
Ten .. o.reaar ... ,. u4 rlb oa .ped. ectndiftl to 
.hol. lelll'th of )' .It,. 
8tap VI ... (SpeWfttarh.. 0ftI7 with tne Oft. wbloh 00.. GIlt 
01l pnaetq the • Ova oample'''', traupareft" e1ft8\t 
011 aloWl. ,.uovllh, ephertoal a'-" 0. 2 fa c! ftW. 
Oft 41a11eter ft:'OD 0.8 to 1.0 _ . 
epa' O'fal"i", the ~.p t GftI'1 .. an with a fft 
.... 1d Oft and lara. __ of a- ." aDa 1'1,. na. n • 
. p. o.ul .. aft "ith larS- of __ tun a!24 a fft J'e1114ua1 
Oft. S.. of the nedual ova an a. "iUa bun' 011 Ilobal_ • 
• hI'i .... Ue4 vlt.uSDe .. Ii ..... ft'a "ith~, 
vUel.llne 1\ brau ftns DO "olk or 011 Blobal.. aM ale 
coout en4. a .. l4ual Oft • ...-utII 0., to 0 . 8 _ the 


























GftIInh of 0Ya to .. tv"'" 
.t o~ Mtuso1't, . 01111 thoee abow O. ' 0 _ wen It 111\ 0 
oouiduatl · . n. O'fa cJ1eIUt_ .tutti .. wen _ • nth aa 
oou1.ar lliol'Gl.toI' ( ' • . 02 u) . All... b ~ Oft 4s.-
met .. frtqu poll ot a _tuft 0'ftl'J (ll. lll, fSl. S) . 
em. wen ta tu.. ...... ot matvltJ. f h. tlre' .tap b.1 .. "" 
to tun ... viDa Wow 0. , _ . the .eo ..... 
of Mturq .toot .....-uriDe 0. 40 to 0. 52 .. \. t1U't1i 
ova 01 0. 51 to 0. 6 _ 01' aore. 
III .tq. 1 ( 
penD' ... audIl8 to 0., l:1li witll a tNl DUOl...... lIl.t 
II (_tvtas or .p_t recwel'1lll). "hU. the jodt, of tile 
Oft wlft ... u aDd , arot I • CI'OllP ot on wen • hd 
fl'CD t il. saara1 _t with a •• at 0. 4' • • meuvsac O.~ _ 
to 0.4'.. IJl • III ( .. t urUla) t il. • wlllo.. rat .. 
f fte til. B a. took aUa ille4 modal _1&. of 0.49 _ 
a8811'Q1'e4 Htw_ 0. ,., to 0. 51 _ . 'l1l •• O'ft\ wen fUUJ lad 
vtth folk u4 b ' •• rioal. III .tae. 1Y (_tva) 0'Ia Weft 
. plluloa1 . N17 with folk bBY1D& aD 1111111"1110\ on 
a:1obul. of c1 atel' 0.' _ IIeMUl' 0. ' 1 to 0. 69 _ .!th 
a 1104. at 0. 61 • th ... Oft ~. at , with. weU 
ft'a1eptll'l 011 sloWl. of 0. 2 _ ill c1laet.1' aD! t 0'Ia a_, ... 
iDI 0. 59 to 0. 80 _ wi tile aMal ftlua of 0.6, _ . III 
.pa1rIlJ.q ow .. _(.~ 1'1) til. Oft •• n ' plluteal, t __ punt 


























cml aeaeve4 0 • .,0 to 0.99 _ wit a ao4. a' 0.19 .. •• 
O'fa we" eepuate4 boa tb. .tool 01 ......... 
0." to 0.38 • III epe' GfV1. ('tI) Oft ... au_ 
0." to 0.40 _ aDS n. r.U'U&1 Oft .... u varioue e &III 0' 
. t.Ol'pUOIl traIU'e4 0.50 to 0.19 _ wlth a 1104. at 0.'" .. 
Ih ~ atll ... of .. !dual ... sa t he Oftri .. ., t M 
aoeep1: .... a proot tbat a ruh bY "epa ,~U .... · Ie 
la a eoa4 M IS • t ".PUldftc .... ocCNJTt44I holt the fta 
U ... ter , Jol'IO .. 1t .. 0 ...... that oe1I .. .. 
of Oft e.,..," fItca t b • .-.alUMIl 4 ... tun. 
AUhO\lBb bl et n t YO a04 .. were '" tbe e • U .. -
aJpean4 pl"O'bablr 00 equ t UpOft tut.,. I'l'Owtb Of _taN Oft 
"1.111, fSS.'). 
Acoord,- t. 1Q1Sq all4 Men • ('''6) 4e lone 
(!940) telloat ... flail .. aft foud to e "1, _tal, tOU'tn. 
, 
Ot'U' a 1 ,utol. n. ..... of .. un Oft ".. rosl-
tel)- half the iote1 bet.. of cwa. n) Spa tv1 .. 
Oft wbiCh IIaa I about ba21 tbe _ U ,l'OM8a. 
(4) .. ~eaitteM17 ewl" a lODe perl... 0ftl'1.. I 


























mm!n''UOIl ot • ova d1 tel' fro 11euc1 • of 
tho vary, show d .. "P t ode le •• pt'OOS.nant 
aodoa , that ot the rt e O9U1ee 41tJt1nct odo 
(~l.nI • . ~ . ') . 01 po~ an of the OV'tU'te of the 
opawn1Dg 1Dd1v1d la p1"H8Dted ODO diet1not odo of rlpe ova 
eD4 anoth l' w14el1 eer .... womte4 ono of 
that I . al!::2W~I:!!!!&! be 
in. nu with a pl'Olo 
eroup Vbioh b1"$ 
a .pawning period . 
• once 
!he ~ ovariea re hav1ns ripe 0'18 nnginB from 
0. 12 to 0.99 • "'M. !thewed ttl. wore ftot 4 
at .puta of breed1tJg ute 1"$.8tr1ote4 to • Ibort t1lle . rue 
View vu tlU't.r IUp ned 1»1 the taot th t an oodD8 8I*)AIAII::n 
wi th t t ova DC 0. 70 to 0.82 _ vu collected 
trca • 4, '969. 
t Oft1'tea wi tb a tev ro81dual • 1ft 
vario .ta ... of abeorptton were o~e4 . reeldual • 
vere 1ft'ORUlar 1ft • w1th 1,. or 
10111 Md abeo1":)t1CID of' the lolk l'08llltea 1ft t oollapee 
of cborln. Oil 81obu.le. were &leo in var:1owa at • of 
4eg norat! 1ft ova the ~ture4 oil globule. re 
41'0 leu. A lev re.id . 1 e vtth Uher yolk 
nor 011 lobtl1e., were oblk'lJ'nd in a upeei .. of length 188 
. coUecte4 fl'Cl!l. 08\43 on reb 24 , 1969. 
In J , 1968 tU1'1 t:r at • I to IV wore prea t 



























thl' ,. I w , nrt ,nil,,' tbl.tap In wu pna t. 
Dur Apr11, .t .... J to lY ftrt prl.l ftt ,,"11 .t Ie 111 
'OIl '1ft8. A . .. u.s- tft ... Sa .., all., III au. 
tb .tee.. X to ., weN Nt t •• tap 1 ,.1 tt. pro ~ 
4 • to t h. ooOVJ' .... of ~_ea11 .. nom'" 4vlq 1lU1"OD. 
Apr11. la hlr IUIt IUpI J t o IV 00ftI'Hd WIth 
.tap Xli 4. "1aC. 1ft I pt ,.... Ootober .btl' 
.tap n ......... t tb .t _ 1 to In etac .. WIre 
8DOCND".re4 witla. I If fol'llSq 1... . " 1Ddl Uq 
that m "of the ft.b .. ~ Sa rea'tIc.t I ('1.1111, ,,,.t). 
Sf.nul,. 1969 tbe I .. 1 to n ovrell.viae 
I...., with • 11 4oa1Datu,. 1ft hbNal'J • 
• t ,. %l to 'II OIIU." with .taet III .. 'b. 4 at • 
la t tl.. ' bl. u4 I p t ItpMSatu oecnarre4 Wt-
oa'iDa peak '}:.aaiJl«. Ia April •• t-a« IU, IV aDA , ...... 
OOOUJ'U4 with 4.1• of .tap Ill. III tilt. tb of ...,. 
• • .. n, III end IV oeOQl'ft4 .1t1l tbl.ta .. 11 ".'IIeU". 
lD Juftl, .lull' A .. at. 1 to 1V OOO'OrN w1tll ,be 
.tap IU 4. _ t.t.q. Pal'lDI Septalb ... t.... 1 to IV ClOCNJ'Nt 
..... I to IU 000Vl"'I4 wttb .tap 11 .. d"'M»' .... DvUta 
tllia ••• 0 t be &0 • of ... Ilabla weN 1a 'reU,..' p ... lot 
whUe otben wen 1a • en reo~...... hoa t be ' able 
(??) it .., 'I • t hat ''''al '0 t1au" to coev tr. 

























hbr1aaJ7 (!an. ., ). Th. _ .. ta. 1114_ ('l~m. 
Pla. a) oleo I' .. h1eta ftla troa 1'. to , 'iDU t-
_ eat lIS .pa • • hfth.1' the ClOftl'NM. of 
t-enU .. '5 to 54 _ 'v., 11117 . »pol'll4 tb .... 1 .. tbat p" 
April. 
, .1n81. • of I'll" Oft 100090 _ Sa 41aaet .. that .. 
• Sa tb. ova cl .t' thq -01 pol, Of . t .... , " 
01 .. 1, .bona that. 1f!I.iq ooCNl'l't4 WI clvlfta •• '" tSa •• 
l'mIother, thl OOCNl"N"". ot tree rip. Oft Sa tbe 0ftI'l. of tb. 
ooa1Da 'pee t tall.. wen ilOt .paaet at • 
'!DCl. 'pun, t bat .. of Oft wer •• pa e4 at clo •• Satll'Ya18. 
n. 00 01 tio ez .... tud1l4 to f1rl4 OIlt thl 
_turitl of the fllb dUl'Sq ftJ't ua. fb. ""I'IUII~ 
C 01 tio 10. tor th. leaJW 1968 1969 wu. , .20 
2. 98 (-:.bl. "19). the cou4oa Uo 1D4.z ".. .ore t 
'.5 u4 le •• t haD 2. 0, fol'''tuN an4 .. flab" reap 
ttre1J. It ooulet be 0 .wel (Pl. IU, Pl,. 2), that tbue .. 
• pMlt Sa 1.bl'UU'1 4U1'111.c 196 aIIIIl 1969 1Ild1OaUq 
the peak bl" eeuon. acnr ... er. 01 t10 _ ... 
.ore '.5. f!o. 1.bl'lJU7 to Au ,Sa 1 h to 
h17 Sa '969 • • hodfta that the tuh _tunI 4viBa n. IlODt • 
th. ~er aU *" SMa tor the two 1M ..... t to b. 





























lor the tmJ"Doee ot oaloulat the lonurlh a' tln, 
-Writl. tll Ml ~o \he .t.8&'18 other \\ 1 
were p a. _1me t1 ... 8 the • · .. rtt of _ 
U 
1, 
•• n 01'1 WU1tlDt ia e J"Ue tball , .. t... t e f-.t.. weN 
L. (1 a' fin' _ ") ... tit 
toJ" both , ...... eDII." .. tel1. L. toJ" ttlBl. de 1968." 
UII4 for the pool 4ata for Ia ,ean were t to '- 129 _. 
,,, - n5 PIOU.,.l., (fan .. 8 • 1'1.1l". t ...... ,). 
fhe J"o4 tty. 1_ 
L ~ .. •• •• 
I" L. 11 the l-...rtb at tlnt _ 
11 b tor the t'.-alA 
ill t969 0. 562 t r 
4vUa '96e aD4 '969. 
t o be 0. 5 
e , •••• pool .. 
• • 
1."("0 .. ,.to'" 
1D '96 • 0. 562 
tor 1I0tb. .. 
leDjitb at t!:Nt -~btrUl b7 Oft d 
-...;..- - --....; - - ---
M t lieue he ... _ 1ml'l 0Dl.J 
a~ too_"" , 
.r ,!SO _ . fS..b .. 
t 
Oft, tun. _turlDc aDd _tv ...... 0 el'Yll (Pl. n. J'le.4). 
tun iD aU • 1 CJ'O' ftPna tiDa 
tbe ral .tOOk of Oft aD4 t of the Oft of t1lth" .....a-


























_Wl'e Oft 0. 6 _ '0 t.o _ ooCNJ'ft4 oD17 
oft. ,,, _ oftoUll 't oatsr. the eorllel' 
GMenaUOU of tltt PI" ... II1'. , 
• • 010 Datuft4 _t a '" _ of total 1lll&"Ul • 
1'1 
'" 
V.14Ib' a' ttnt . tvj;tJ ,.1: ill by J ' ( t95') 
111 leUowtlD • " ,lou. thl rll.tty. Oft., ".s.pt .1 to' 
dd •• 1lJht of fub. I' ... e"1t (11. 111'. P . 8) t the 
ilda 30. 0 or... oured 1D tl8be ••• 1",1 IDOH '" • 
'I'GII b. 1eqth--". .. rage •• to Un" ooU:J,4' be aNA t , 
'5 of tlltb.. UUVd about t ,0 _ ill 1 h. 'fhia f'utoothtd' 
h at tint 
1Iloreue .ith the ".16M of CO '4 (ll IY, , .7) alii! the 
Nlatlft CMl?J .. 1cbt 1 10' for tuft Oftrl •••• touo to 
70. tb. GftJ'lM .Ith the 
e! tv bttl.ow 0.5 _ . 
a1 ha 
total leqtha 
dSUe'er .eN AllIo 


























all. ltDctb group • • ih tv. Oft (.ore t 0.5 .. ) '01lI'I'CJ4 
0DlJ in tub. abon ", .. eaov 1e ball 0., _ 
",I' ... U wr. w& ..... to 1D flab .. · of l.eq\h "lOW 
1,0 _. 'l'b1e obt · "1011 . tn & ••• wttb tb. eal'Uer 
o .... U tbat I- "P'pphtbeJ,w IIIGW1"H at about '"_ 
So 1 • 
of t."mUt,a 
fe0u4lt, .,,' t10M an ba... OD t b .... pUo that aU the 
Ot'a 0 rte1D.the .... e.d 'faDOed group aN 1'.1.lea SD • 
l.-I '1Dcle apaWDiDc til it Deed D~ t DH' frJ7 be 10. Boww ... 
to 11K. all th a t. , tea oomparable, 0Dl7 ovarle_ ot It ... 
, 
IV aa4 V bowtn& DO -1sD ot pr..,loa epaWDtJIC du1'1fl6 the 
.tUOIl ..... _keD tor tbte etdl. 
" it, _ eet '" 111 t SDc OQ' the total . b •• 
of _turl 0Ya III t he 0YaJ7 .a •• Dtloned ... lb.. The total 
mamba of Oft a. to be fI'aI t,.05 to 44 t6? Th,._ 
t 1'1 of thl 11 epeeS-fte ..... t ted to be ,0207 
(fa~. 8') . 
ftle moUo hip vaa .t 41ed '0 tbat It ODe t otCI' 
... JmoWD th other oould b. eet ted . ... tb. eoattel' 4a to 



























1I1lft ha.1q 1 • diller of ova. DObO. t·ec1llJid lt)' 
re te4 to the 1 of t1llh. 
He ... 111.0 1t ... DO' POSIS: 1. '\ eetabl Uh 
relat1 ship be\weeD •• 1gb' ot 'be ftah f . ,t" ..... 
t t he f itJ bona. .. "til ". 'of fleh. It 
OV'Ueat that t ...... vt.4. loati 4u. to bdl.U 1 nriaU • 
(Pl.XIV, P .5). 
Re1aUODeibip baben ".1ght of 117 f 41t,:, 
- -----
n Ul alao 0 relaUODabl, vg\1&II 
•• t of "WI aDI1 f It, due to t • 
I' tiOJl (Pl.UV,' .4). 
Rolatio 
• ..~lebtd .t. 
rktd 1ft4i.U · 
----- ---- --- --- - - -----
the It , Of NlaU _'''.ID U. 1 til of tuh aD4 
U. 1 of 60." • ..., be uefIal .. aD ~._ of .. turlt, ot 
t .... p oi ••• O • ..u, a 11Jleal' relaU It'" be ..... 
bet ... til. l~ta of f1eh." al14 the 1e h of IOlUaIi" . 
tt_ 4w1'U. (n.UtI. 2 a ,) WI t ..... luau 
l'e1at 1 ODIJh lp. • ea~I8t1"D (9) ".. '''''' to t • 4aU. 


























.e" 'Y', the 1t f , Dad ' 1'. , • l-..rth of flah .. . 
'I • eq tio11 tor • 11 va. tOWl4 to bee 
T. -2 .51,t + 0.4t02 1 •• (t.,) 
• t011 00111101111' 'b' ... 1 ... t tt, 
10 both ... the n te of p'ovth of the De .... 1 ... t 
t ete cf ot th. fleb ... 
1 1 ... 
- -----
'tall' , 18 tJ\al a. It the 
arMb Uel'll at &-.Clture &114 tUN Oft1't.. 111 re1 ti011 to 
it, leQlth .e t. The I'llatioD betv the .,1 , 
1 Jl ot N 1'1 .. wee CUl'YlllDlRr (Pl.lI, . 6) 
"h.re t t 11 WI l en h of turf 0Y3r1.. and ".1 t 




nll'l T 1a the we ht and 1 S. the l .. ~.h of the 1'1 ... 
fon:n:~ for tb. ltA1:u:re 0ftI'1 ... t to 11 .. 
Y • • 14 .7015 + 0.749t 1 •• (t9) I 
lA • for .. aD 'be • lI' ~u. 18 appro c ,. culll 
nlaU I p 11 obea.e4 vh ..... 111 t he latter oa .... the .,' 
ft1 e lD 1 • t U, t h ir relaUouh1p 11 cubi al. 
SlU...mW· 
ex ... Uo 1D tl_ ..... e tu4 1e4 vUh he 0" ot of 


























NtaWcah .", u then 11 .., eol'ftla'loa ", ..... 'h ••• a 0", 
f 4ut . , e1s, • . a aUo )ll' 4 beD 1Dftat te4 
ill aDl flab. 1 IUUn aotbon. It ... be o · '"'" tbat ill 
I . . tM ... nUo ... .,p.l'OzSate17 tat 1lriIlC 
aoa' of the 'ata ..... 1"", bl lIIiq ~ - tm 
D4 it .. t tbat the raUo", t .,.Ul at at 5" 
1 ... e1 'vlfll ~I b"1II 8 80a Sa 1968 1969 (tan. 86) 
to ... blith lrbethl. th, ...... eD7 4'tter ••• ",e" U ... 
It .. obeU"'Vt4 (abl. 87) that th,r .... . 4. o. of .-1.-
la 1. b p '70 t U4 a. 'be au raUo 4nSa'''' ftoaa 
the h 1 10 at '" 1 ... e1 1D thta cr I . , the raUo of 
the I" - 149 _ 1 SJ'OUP' U4 DOt .. late frua ,., raUo 
a' 5~ level.. 1t., be aeDtkDM t "the tl.. at 
&bov' t~. 1ft 1961 the IU ratio ot tbe 1 h 
8M1l]) '50 t , _ nttered 81pst t17 frca ht "0. 
then v .. Il 
ratl0 ... t to be t.o • t.t vher ... 1D 1969 it t.,. 
t '114 .. 'I" tio fol' the bot" lean 1968 1969 
A P of be lit. tuft.~ · tbat nrl 
.. 01'11 h .. c1ae ttl. the atUS'lt)' 8UCe1 buill O!l J'1.OU 



























:d't ON eU_hl', t a1 0 CO ~_. Uo 
W •• WI" ... of the •• ~ • 01 OODIIC)8J.., 14. 
r ae 1iDl'. _. to ., 01 tul''', weN 4eflDd 1a 
1 .. (ADt.., 2-, '961) ••• '91' att. 5 aaturl" 
I, _, 1'1, , ripe a" .pat. Bo"".,.. variou _, ,. 
0 .. 11114 the Mtu1.t, It.,. _ooold 0 the ccmUUo of 
the CI'lda noUo 1a a f1ebe8 th., .aft a rD,. lit thi. 
ltd, SO"'I ... ol ... ltle4 lIlto ...... t .... bued OIl Voot 
( t9~) . 
lIft"" ot ,... ... toU f1'cIII t1lft '0 .... 141181 
I ') ~ 
a • Ie tb tuft 0ftI'J. • ... 1ft tbre •• t of _tv", 
".ell · ~a. aatul'lnc aM _tunA. , 1D .PlN1iiq 
< onlJ Wft rip. Oft .,n oblll"l'e4. All 
the atook of turf ova wer •• 11 • ., ted II' t hat of 
I' e Oft tlSl fllb.. . t be apa on. • 10 e 1f1U. 3p 1Ilf 
. sa 1'1 .t.... of oblOl'ptin ftft alao obe.l,eII troa 
:r 'bI'ua17 to ~. 1J:I4 UD, tba' tbe peak 1'814_ atgbt • 
aul'lnc tbta perl • 
I .. l' 18 related to L,.;t. tb ... ,.,'-'10 1 It. Bolt (t962) 
otJIt ed 11 a ftell. lMtoo .... tura at _ ..... which 18 ... 
, ft' C aa' -t pl'Opol'tl0 of the f iDal 1 sth. • .... ertOD 
Bol' (t95') 0 U .. t • raUo of 1e h .. J1I'8t 
."1" to the UJllPtoUc 1, of ...., .peol .. 



























n1aUoub1p "tw .. .t..,. aII4 t. "" tor a 'er of olllP¥4 
fin. 01 41t"ND~ haU... OUh1D8 (1968) ob"ned .hat 
biuer the tUh, blaer " Ie at fint _tuJolt,. !he n114, 
01 1.,.. at tlret aatarl t, is laportant as it It • to thl 
UDd .... tMCUq of L.,/L~ raUo wUc!1 1& aleo mOd td 
"preducti," load. 'lb. reproduotive 1084 1a related to R/r. 
ratio wb ... t K', tile ortallt7 rate aD! ' It't the rat. at 
whloh growth to tbe al!l1llPtot e 4eol' ..... 
'fbe leqth at tiftt aaturl"J W:l8 studied b, 0'Ia cu. ... te 
metb04 aD4 by p1~tUa the _tu1'ttJ etagee 8I'1d 1 qtb of fSah. 
IIore or leu ... I'eau1 t. were obtained b, both tbe .. tb •• 
:. "ormn,lp .. oblte"*, to attaia turity at about 
,,0 ma. 
Vb11. atuCl.,uag the yellow f1ft tUUt lUll. (t 95') a · Tuell 
(1955) fount that the relaU .. 09VJ 19bt X to' wh pl~te4 
ap1Dat the IDOClIl Oft d1aaehl' apla1fted the atat. of t\11'l t, 
of f1eh... 'fhie l'elatlOUhip wae worked out t. I.mmp,"b'}., 
alao. It waa loud that tbe matul'8d Oft .... ured 0.5 _ 01' a0l'8, 
conf1rm1ftr the earlier obeerYatlon. 
FeOUDdlt7 .. motm to vary witho a epecl. due to ~ 
181l8th or &p of 8 tUh. FluG tiOJl 0 the fecnmUty of 
.. 1lU1ILSi .... 10061°_ vas irweattpted by AntOllT Raja (1972). 
The study Oft t he te0uD41ty ..,. belp to establish the relatloA-
ehlp 'wee lellBth 02 f1ah, we1sbt ot fiah, length of SOna4 
aZI4 the 81&e 0" M'll. RaD1 .orkertl haT. oatebl1aha4 releU.,. 
aMp ~twe_ tewnd1ty .1,1 re of let18th ot 1'1ah (hau, 


























t tbat tt DWlHl' of ...... ,. 
•• • ttlat 
DaJ~tt .. ot lJIllLGA 
'fh., aleo 0 .,., 
fHa • I*I'ft' OUI'Ye of 1 •• • 
.. eel t 10Nl • recneel • 
to f 18h 10 h HclIaW.. t be e .. of • , 
ot we t 1BDlIII"1i_ 80N COII.1tltallt a ~.. n4. 
I"1U'1'8ll (1938) 0 .. tbat h. f'MUlaaltJ 1Ilcnu .. a' " 
1ltBha' t t'mtll'1~1l , ot 1. , HI tl " 94 
OM td thet t f, it, 01 tbe htl'1'1Il at • 
bUt powe. 01 I 1 . , ., • 
.. I tl0 hip .t .... • Da,hI' of a 
Ob •• "td 1D ea.,tem tl'ftt ., \h (t94'1) . ID nJlWIIlID. 
a.ua th. t 1 , ... 1., 
( SS8J~'OD. t95'). (,",) al 
total leu'lb d teowll4i'1 1Il • 
_ O,..tlOl' ('951) 11. 41801181 11 .. t l'I1aU ,eJ18Dtp h ..... 
lezuna JIIUaI JiAlua... f ,t t • 
ao • 1Il t • d leJURD. 
• u ... ~ of !eDIth 0 .. ftl1t of le • PW.l ('958) 0 
UJIOIUIIIl't1al U f 't, lwu.,5A 
..... 
f 
t • 1tra1cb' llu Nla' lUf 1Hrt1' .. t*"1141t, 
•• , 'ot f · 10 111..... ID ,nUtry 
feouaUt, ell ., • l'at. 1 ... thaD the cd, la 
relatiOD to 1 h til. ~7.' 'lnonu".'. 
• :re I'ap14 I'a • ... 10 t o 1, 1 w. t 
the ,. of lDo ...... ia f '7 ( " '). ' 96 ) 

























teo . ttl' ill III __ ala .IIU~_". Bow. .. J .. "967) 
wMl, atvd, bC foud DO HlaUO .. 
ahip .. tn_ f it, e.ad ".,1Bb' of lJOt tit, .... 
l--'h of tua teGanell" a wdcht ot 0 .,.. 
III the pr.. t 1tw!J' it ... DOt e1ble to .. tabl1ft 
.., relatt Up betw .. teo U, alltl total 1 .. ,,11, 
velfll' of "'Ub ud t 1 __ .. It of 0ftZ'J. Bow ...... 
a ltD .... nlaU c UJ obtdned tor t o\a11encth 
leqth at CO dl ..... 1tIat Idl4 1eDgth of !latun 0ftJ'1 ... 
f1lJ'U1er a OUI'9Sl1.ll8u relaU !atp... I 
Sa nUo ... 
the aUo of .... 4ulna ftrioue the beh .... the 1~ 
lI'Oupe. loaM Jlleaoa ('95') "hUe worttaa OD n. bUea ., 
.reeoe of t .. Hoo£h11 1'1 .... 1' f._a t " .. '10 vlth prep 
4ul'tD, breed1ll8 • OIl. PUlaJ ('958) f at (1968) alto fou .. 
t., raUo Sa hUn aDd. b_.UIl • .J ... aIl ... l' .. pooU'NlI'. 
It ... oblterte4 1a •• ,mMte'. that th.re waD doal oe 
ot mal.. tD tuft ,,"la.. ea4 tho ratio appro .. t. t 
raUo £a tuft . peo&llmo. Bow ... er. the . "erap 8U ratio 
for t968 aDI1 '969 •• N tcnm4 t o b. t.O,t., whloh 1fU Dot 


























tlU":l'1 .tag •• of P PRaMa .s£9phtb']'9f along Vi th 


















0.20 - o.~ 
o.SO ... 0.45 
OST - 0.57 
0.51 - 0.65 
0.65 - 0.81 
O.BO .. 1.00 
0.60 ... 0.80 
Stane. deflnd 

































,tlui. 'ty table ~oJt 'the 7etJ.r 1968 
!on~ Wo. at Stage. ~ llatlu'1ty C<) flebe. l' 1'1 !II I' , 
.1811_1'7 ." 28.0 58.6 8 .0 5.4 .. 
Peb1"l:&lU'!J 184 12.5 '9.1 '2.0 14." 1.7 
-.l'Oh 2~ 0 . 9 n.6 55.' 16.5 4.7 
Apl'll 218 4.6 14.7 62.0 18.7 .. 
2" 10.6 22.6 60.0 6.4 0.4 
Jane 232 41 . " 15.1 '54 .1 9.1 0.4 
JulJ' 215 '4.8 '-4.5 45.2 ;.5 
o\lU'1l8t 140 25 .7 25.1 46.4 2 .8 
Sept_ber 101 16.2 45.8 37. 5 0.5 
October 159 10.6 55.' ".4 0.7 
lfoveabGr 
- - - -
.. .. 

























'rU LB 78 
Jlaturi tJ' table r op t h e Jear 1969 
.. 0. of S t age . o r aatar lt,- ( . ) onthe 1'11!Jh08 i II In IV v on vn 




13.4 48. 8 20. 0 4.5 11.1 2.2 
JIarah 90 
-
16. 6 47. 8 6 . 1 
-
1,., 15 .. 6 
April 17 
-
20. 0 53.' ".2 ".5 - -
12 
-
5"0. 0 "., 16. 1 
- - -
J UDe 84 28.5 29. 8 '38.1 , .6 
- - -
J Il17 146 17. ;8 " .9 '9.1 6. 2 - - -




' 0.5 '6.1 25.1 8.' - - -
tobu 46 4 .4 84.8 10. 8 
- - - -
RO'99IIbep 6, }6.5 44.5 19 . 0 
- - - -






























DetaU. o~ the flelbe. aeleotea ~or tocUD41ty etl141ea 
Sl . ftab length Piall wight Oftr:f length O'ftry vel~' '7o.td O'fa tfator1t,. lIate fd 
Ro. (a::\) <AID> baa) (sa) atagea oo11eotion 
1. "to ,"1 .4 48.0 , . 0 2754' IV 11-'-69 
2. 155 50. 0 41.0 2. ' '0011 IV 11-2-69 
'5 . 160 55.2 49.0 2.7 29'-40 V "-2-69 
4. 161 7'5. 4 51.0 , . 0 20571 IV 16-'-69 
5. 170 87.' 56 .. 0 6., '42S7 IV 24-7-69 
6. , 170 90. 0 50.0 6. 0 '7295 IV 24-1-69 
7. 171 81.2 5,.0 6.1 ~1596 IV '-"""'9 
B. 114 91.5 54.0 6. 0 3:58"12 IV 24-7-69 
9. 176 92.5 49. 0 6. 0 44167 IV 26- 7-69 
10. 118 94.0 58.0 6.' 4'729 1" 19-1-69 
11. 119 98.8 60 . 0 5.6 ~, V 29-2-68 
12. 181 91.4 48.0 2. 8 42720 IT 26-~9 
"_ 1st 96.5 66.0 7.0 16802 ., 28-2-69 
14. 185 105.0 54.0 5.6 "405 ., 19 5-6' 
15. 188 1~.5 50.0 4.2 41450 I'I 5-2-68 
16. 189 101.9 51.0 ' . 9 27882 IV 24 ... 2-69 


























Pel"O t • tit OCOlU'Nl'lOe of ~.et • tn ~ou. et.. ~Q 
for the lear 1968 ( ale. aD4 _lea> 
B1'Ollr lo.of (- t1thel 
10-14 ~ 100.0 
."..79 18 100.0 
80-84 11 100.0 
85-89 24 100.0 
90-94 18 100.0 




105·109 ,... 58.8 41.2 
110-114 68 47.0 39.8 ".2 
"5-119 '0' 42.8 '7.8 ".4 
120-124 111 14.5 5a.9 26.6 
125-129 154 ".~ 44.8 31.6 2.6 0.8 
"0-1'4 201 '5 .5 39.5 51.0 6.0 • 
"5-1'9 162 2.5 38.8 51.~ 6.6 0.9 
140-144 "9 0.' '37.4 51.9 to.O • 
150-154 192 1.1 ~., 54.6 12.5 1.1 
155-159 129 1.5 28.' 51.8 11.6 0.8 
155-159 18 11., 68.4 11.1 2.6 
160-1" 72 19.4 61.1 18.0 1.5 
165-169 47 ".2 61.5 19.1 2.' 
110-1'4 51 7.n 19..0 12.0 2.0 
175-179 25 2.0 78.0 12.0 0.0 
100-184 15 '9.9 26.6 "., 
185·189 10 80.0 00.0 
-
190-194 5 40.0 40.0 20.0 
195-199 6 16.6 8'.4 


























PalO .01 • of Mtur.t t,. 8 • 111. Yar.l oua 111 .. 
tor the year 1969 ale. and 1 •• ) 
.. tage of ~t.r 10. of 81'O:r fllhn t !! U! !Y , 'f! 'fir CD 
85-89 9 100.0 
9O-M , 100.0 
95-99 6 100.0 
~OO-104 5 100.0 
105 .. 109 19 94.0 6.0 
110-114 .,., 5'.4 ".8 2.8 
115-'19 -,& . .,., 19.4 "., 
120.124 51 21., 58.5 20.0 
125-129 152 17.' 50.0 26." 2.0 2.0 2.0 
" 
,.,. 64 10. ' 42.0 ".9 1.8 
U,-1)9 
" 
42.8 51.4 5.8 
140-144 
" ". 
49.1 8.6 1.7 ,.2 
145-149 59 '50.0 58.8 ' .2 , .2 ,., 
150-154 
" 
11.8 11., 9.2 1.5 4.5 1.' 
155-159 15 1.9 29.7 10., 1., 2.6 4.0 
160-164 49 83.6 8.2 8.2 
165-169 ,., 56.7 24.' 5.5 "., 
110-174 2S 64.0 28.0 4.0 4.0 
115-179 11 6'.1 ".2 11.1 
180-184 1 14.2 S7.4 .4 
185-189 10 60.0 JO.o 10.0 
'''''94 2 50.0 50.0 


























Pel'O • of matlU't. t1 .t .... 1D .... riou a1l. BI'OUpe 1D 1968 
1969 tfSr .. act al •• 
LeDcth 10. of ! :!tif' of _tul~ , n 'ft! ~,. tt ... D! 
70-74 2 100.0 
15-79 18 100.0 








100.1~ .. , 81., 18.1 
105-109 5., 71.6 28 •• 
110-114 105 51.4 '39.0 9.6 
115-119 ,., . 3,9 '8 . 2 17.9 
120-12. 168 16.6 6'3.0 20.4 
125-129 206 15.0 .6.2 34.9 2.4 0.5 0.5 0.5 
"0-'34 265 7.5 40.0 .'7.5 5.0 
"5-"9 215 46.0 .6.9 6.2 0.9 
140-1« 24.4 42 •. 2 ''7 .5 9.0 0.4 0.9 
145-149 251 ".0 52 • ., 9.' 1., 0.8 1.0 
150-154 195 ,0.'7 55.' 10.'7 1.1 1.5 0.'7 
155-159 154 16.8 64.2 14.2 1., 1., 2.2 
160-164 121 11.5 70., 14.0 0.9 'J. ' 
165-169 84 5.9 6',0 21,4 1.2 2.6 '.9 
170-174 71 2.5 75.' 16., 16.8 1., 2.4 
175-179 42 69.2 21 .4 4.7 4.7 
180-184 22 45.4 36.4 9.1 9.1 
185-189 20 70.0 25.0 5.0 
190-194 7 42.8 42.8 '4.4 
195-199 8 81.5 12.5 
200 .. 204 2 100.0 


























Pel'Oenta -e of ooolU'1"8ftOe of _tlll'i tJ at •• in ftrloWl lise g~ 
for the fear ,_ 
11 Stage of aatuJlty 8<:r a.of I It fii tv , fl vft filhee 
70.74 1 100.0 
15·79 .. 100.0 
90-64 , 100.0 
95-A9 ., 100.0 
90-94 , 100.0 
95-99 e 81.0 ".0 
100.104 18 61.1 ~., 
105-109 12 5e., 41.'1 
110-114 14 62.5 25.0 12.' 
115-119 46 52.2 '36.9 10.9 
120.124 5T ,.,., 35." ".0 
125-129 72 '9.4 40.2 )6.2 4.2 
1:50-1,. Be '.4 "'.0 52.2 ,0.4 
"5-"9 89 ".9 49.4 ".5 1.2 
'40-144 
" 
'1.5 47.2 15.' 
-145-149 82 21.9 57.' , ., , .. , 
150-154 64 26.5 51.6 20.4 1.5 
155-'59 70 11.4 12.9 14.2 ,.5 
160.164 50 14.0 66.0 1 .0 2.0 
165-169 '5 4.1 65.1 9.6 
170-114 .,1 2. 68.' 26.2 ,., 
115·179 20 10.0 15.0 '5 •. 0 
1e0-184 26 51..6 4~.4 
185·189 9 75.0 25.0 
190-194 5 20.0 40.0 40.0 
195-199 5 80.0 20.0 
200-204 2 100.0 


























P'1'OeDt • of OOOlU'1'eftoe of _tus.t, .tase. m 'f'U5.o 81 •• U. 
t01f the year 1969 (' 1e) 
Leftstb RO e of ! 
st~tt' of M1i1Ul!l , T.r 'ft ~ tlllhe. !! n! "' 
15-"79 , 100.0 
80-84 2 100.0 
5-89 , 1/)().0 
go-94 , 100.0 
95-99 '.5 100.0 
100-104 1 100.0 
105-109 5 100.0 
110-114 11 100.0 
115-119 
" 
7(1 .7 27.3 
120-124 
" 
72.7 22.' 5.0 
125-129 21 26.6 13.4 • 




140-144 .,., 41.9 51.7 ',2 ' ,2 
145-149 '35 40.0 44.4 ,.' 9.0 ,., 
150-154 48 27.4 69.7 2.9 
155 .. 159 ., 22.9 5B • ., 10 .... 2,1 .... 2 ~.1 
160-164 29 20.5 67.8 6.9 2.4 2.4 • 
165·169 21 15.1 67.6 6.8 III 10.5 
170-17. 
" 
4.5 40.0 '0.0 9.5 
'''''''79 12 2.7 "'.9 1'1.6 5.8 
180-184 7 50.0 41.6 .4 
185-189 7 14.4 71.4 • 14.' 
190-194 2 20.5 57.2 14., 
1 5.199 1 50.0 50,,0 


























co~u.no-... 'lAue l111EX 0::' P-m~J!IA rt4C "t)-;f"" ";UlUS ~on '1'll~ y~ 1960 UlJ) 1969 
0-
iQDtba COriido-aoaaric lfo. fit COiia4o-uoCAtlo lt~. Of .cx:sa~1o 1D4es 
index t1ahee ~or 1969 ". 1nG9 
.lang.,.,. 1.40 10 2.85 24 2." 
hb ..... ,.,. ' .70 15 ' . 29 1ft ~.49 
"1 .90 14 4.60 24 ... ~ 
Api'll 4 .~ ~ '5. 9:5 4 4.08 
4.'9 11 4.17 5 4.1 
June 4.12 ro ' .65 19 ".99 
JIlly 4.14 20 '5 .51 22 ' .95 
.\am" '5 .54 21 '5 . 08 21 ,.n 
f'opt_ber ?~ 20 2.12 8 2.57 






I' 1.52 12 1.27 11 1. 


































Sex raUo ot PMollhi n 'gl'9phtbolpp, tor the ,-eare 1968 • 1969 
1968 ~ 1969 
:cmth. Peale 1e Ilo.of ~lebe. x2 Feoale ,1. Ko.ot ftll!lho. x2 
J8ftoal7 '59 ,6 75 0.1~ 46 29 75 '5 .85-
Pebmal7 95 89 104 1.19 28 11 45 ~.68 
124 106 2'50 1.41 55 '5 90 4.44-
April 109 110 219 0. 01 1 10 11 0." 
:tq 112 "9 251 2. 90 5 1 12 ·0." 
JUDe 101 124 2'}1 1.24 24 60 84 15.42-
JII17 '17 116 21, 1.68 72 74 146 0.0' 
Aagwrt 56 84 140 5.60- 41 46 8T 0.0' 
pttaber 16 105 181 4.6.,· 11 25 ~ 5.«-
Ootober 54 96 150 11.76-- 2' 2' 46 0 .00 
.00000ber 
- - - -
46 17 6, 1'5. '5·· 
• ))eo_ber 
" 
15 28 0.14 'Z7 20 47 1.04 


























Se1t l'Otio aooo"'C!1ns to the eillle groupe ~O%' the )"G!U' 1968 en4 1t:}69 
1958 1969 
S1se P'OIlPli 
.c.i.l Pnale !!ale 'l'otal X
2 P.aale Hale 'I'otal 
10-74 1 1 2 0 
- - - -75-79 4 14 18 5.5- 3 
-
:5 " .0 
8O-S4 , 14 1., 7.1* 
- - - -85-89 , 27 30 19.2** 0 9 9 8.~ 
90-94 , 16 19 8.4 1 2 3 0.' 
95-99 8 20 28 5.1 , , , 0 
100-104 17 20 '11 0.2 ., 4 5 1.8 
105-109 12 2' .,5 " .4 5 14 19 4.5* 110-1'4 16 56 72 22. 2*· 11 26 
" 
6.'-
115-119 4' 65 10e 4.5* 11 'i!7 ,., 6 .7-120-124 51 B4 144 6. 2* 14 ,., 51 ' ''.~. 125-129 72 85 157 1.1 2' 
" 
52 1.9 
"0-1,. Be 107 195 1.8 28 ~ 64 1.0 
1'55-1'9 81) 92 181 0.1 
" 
22 53 1.5 
140-1" 91 110 20' 1.7 
" 
.,5 66 2.4 
145-149 B2 102 184 2.1 ' 5 24 59 2.0 150·154 64 88 152 ' .0 48 18 66 ".6--155-159 70 .,. 104 12.7·· ., '2 75 1.6 160-1" 50 '50 80 5.0· 29 20 49 1.6 
165-169 "15 12 47 ".2- 19 18 .,7 0.2 170.174 '2 12 44 9.1- 17 8 25 ".2 
175-179 21 2 2' ".7-· ' 2 5 17 2.9 180-184 16 1 17 , .,. 2· · 6 1 7 ' .5 
185-189 8 ., l' 2.' 7 , '0 1.6 190-194 5 0 5 5.0· t t 2 0 
195-199 , 2 7 1~1 , , 2 0 200-204 , 0 , o . 
- - - -205-209 1 0 , \0* ' - - - -


























fhe. 'I of ap alii! lI'owtb of t18 • 18 ot P'1U'I1IlOI1IIlt 
S8.J~'b!lOe .. the bowlec!,. of U; 18 •• DUal tor er-
• iDa th. flue tio.. of 1. 7eu' cl..... of • 
• t • " it'l h. 4erly p U It. ele. 
n U ill. e ot tbe r .. oue.. oft_ ace 1 .. 
1»'1 Sa Ii • of tUb it 18 owl 17 et\al t. U7 
to tlad 8J8 ot .. 1q tUb of a p rticular a,. t t 
tlabaT 7 ar 7 7ear. Tb18 e'\I47 .0 help. to erat 
the ,1 1»101 leal prol»1 • hat are 0108 17 iDterrelat 
d the tla '17. .&I etatea b7 Cuh (t .. 8) th. 
ap crov~ 11 • of the Yltal eN of a popula'! • 
PredioU of IIrt.IVt'h 1ft tural pvp' .... nUODl of fi.1l 18 
aD tapO" t u p t of .ppll Pl'ol»1 of f!eh 1!1 at. 
l' 11 up t lIhat.,. vo1ll. be aD .4 h odt.rt of 81&. 
crowtb pot t • att powtll of tl8b 18 lnflQ 0"" 
eDY'1rcmaell1:al 00 Ul b .. l'elaU .... a oe of food 
HlatlY. 4 ........ t'l ot pop tieD. fhu ac' srowth are 
iIlt 'elf 00 tea .. ac. S. a relJaI»1. 1 ell of .u. 1D 
Uer ( ' 920) . Dr 047 ( 1945) aDd Y DeJ'talaatfJ ('''8) 
'e'h1 ,.. cp'Onb eq U ...... Utter. oe b., ... 


























l81oh.Sao an4 Diokie (1966) .tu41ec1 the growth of flu .. 111 
nlat1 to too4 1I1Ub, '.ptl'atun. apt OZ7pn ClOanapUOD 
&lid •• ta oUe nt. a!l4 poetulated oe" In _th tical .ocleb 
8DI! equUr !18 to .~lalD thell' lntel'l'elaUoublp. thell. 
eq tiou haft liND eel by fUh'n b101 18t to stud, Ul. 
eatunl popul:~UOD ot flebee . But 1t was 0 el"f'ecI that Ul ... 
eq U OII8 oould ftot a4equate17 apla1l1 growth 1n oel"talD U.h .. , 
(Bioker, t958). 
Baa OIl the as pUon tbat ala. 18 the baalo ".tenat,. 
. na.Dt ot £l'Onh. the atapl .. , .db • . tical espresllon to "eecd. 
6I'Mh "ou14 b. 
•• 
(20) 
when (./t ... 1_t/tt.e) 18. • fUIlOUOD of •• 18M .ttamed. 
SlDO. srovth 1D ".ight 1 n r e11 obe.wed to be ZIl0Dtfttl.l1 •• 
ao4it1ed f\lDOUoa Snvo1Y1Dg the two variable. 18 
4./dt • t..z •• (21) 
• b .... 't' tabl18h .. the coo iDat .. of tbe 8Ntte .. and txt 
la • 1UJ&oUoaa1 uponent of .elsht lee. thaD un1t1. Th18 tn. 
of eq: UOD appears to b. wttan. lUI it parallel' empll'loal 
a .. or1pUoa of the NlaUouh1p between "e~t aDd ft1'10 .. 
pbJelo1og1ca1 proces .... 
Hoftauer (189 ) thow" that tbe growth of leal .. ana 
growth of t1ehee .er. cloeely related . loat.r H30rt ('914) 


























• e4 tha\ 'he bU' of e!'Dll U the 0 188 lBcftU" 
B1Ul'Gall1. Lea (1929) fO'lUld that a pOOl' powth aon. f the 
soal .. oould be foU0w.4 m t IM auco ... t.,. ,eaft.. Delaman 
(1929) aDd Bard.nb ... , ('9~) atatell that tbe thode 07" 
in nbtroploal reg10y vere not 1tan. tor the flah.. ot 
troplco1 resiou u there waa DO 4ef1Dtte perfod101t, of 
8easl0Y. But ~ IftdIaD vorkera to t hat the bard parte 
like scal If otolltb8 , opercular bon .. , peotorU .p1D.t8 • 
the vertebrae oould be usefUl tor the aatem tiOD of ... 
in flabee. G ( t 929) publ18he4 a review on t he age 
detem1DaUoD of f bee. Van OOI'ell (1928) wh11e etu4J'1IlI the 
lake herrina k-Uhthu aneU H'Tlewed as- htU'll tton '7 
Beale .tudlea. (1950) d.t.ecueae4 tbe U88 of bonca other 
tban otollthB 1ft dehn,n;lns age am growth of flah ... 
Scales were ell for the 4etfl'llllDatiDll of ap baaed On 
Anm111a .uDCI~Wa, SllWi'.SU:....,.m. lFePMU1a. 1Ii.!'u'~WI. 
41o.s§nthg S0rA'p'll' loQSigop, bl Seebappa and Bhlmac~ 
(1951). Pantulu (1956) . Seebappa "958. 1972). Bac (1962) 4 
lJalan (1968) reepectlft17. 
b7 Bail' (1949), XUt" (961), Rao (1962), 1acwa48 (1972) 


























,obt ou' the .tbl" ... ot oPII'OIIlar b .. for a 
h'td'ldJantloft of .~t.DJ"'II.al_~ • Putulu (1(162) 
foal that tu p .. 'onl apSa .. 4 be UM for age atw11 .. 
lD the t Ita... aU" aD4 
as __ &IIlIII.&Usvaa vb ...... -teal (190) arJ4 B1qb 
i eee (t968) obleJ'Tta tbat th. vet,brae ooa14 be ue4 
for ace atu41e1t Sa aM IW ""'I'. U.,.17. 
Roball (19 ) f that t he nd lopapblo teohll1qUt could 
b. apl.o,t4 to lit , the crown ohe,. 1D t he otGlUbIJ. t 
hard parte could ftot 'be tor at 1.. 1D aU f ub • 
!hOlD. ('969) 00\11 110\ • otolltbl tor _,e bte lmUon ill 
_UE_ m.II' Pa1 <t968) alao ooal4 Dot ob ... n the 
IJ'01Ith eileen SA .oal. ... 
uu:IAI...ca..DSJuat 
SpecSmeu vw. colleoted ~0IIl the tra"l,n op.rat 
fl"Otl _ ana • Seal a of 220 ap Sa of 
nrlC'N8 a1&. poupe .e", 1D for powth oheob . Tbe 
tcal .. of ...... h • .,re reaO'f1d "Uh the .,14 of a fsa. 
101"0.,. abO'f. peoto U U1 • • waahe4 sa vat ... to reO'f' 
1lU1:tUt alld atteoh" parUolee &D4 uara1aecl er .. aloJ'08oop,. 
OtoUtbe of t80 freeh .p801&eu .. re ... tIl for "'h 
chec ... aner not the total l.eDBt' ".1t;bt • • elt , l.oca11V 
aJI4 4at. or 0011 tiOD. Oto11t ba wee naOYe4 b, eUt1llc op_ 




























a orunl., e to _ae ,b_ ttiln. C .... t _ '0 
that cuto.. 05,.. WeM Dot not . . otollt1u1 ".n 
kept in Cnooat e fol' • to"ft1sht eM theft vubell in lllo1 
aDd • ell ~ Nfl.oW 11 t . lUN .. Uoa bet... total 
1. aDd atoll 11 1 ' b YU al.o t'cnu:1d 1; '0, lDS the 
to (9) anA 
'f • . 
•• • • (22) 
Frab tpec I true boU" lD vater t1"OUlal''' 
aDd ~.J't.brn.e "... r ... , 4rled eM eum1n.. t o" II'Owth 
olleoka 1ft reflect llflht .Uh t be aU of 10. pow .. bSnog"" .... 
&101'0800P'. 
or t studJ of 10Jlstil h'oq\2eDOJ cU.. f'1 ticD total 
1 h of 12.4',. fRah .peolae. ".,.. • 1'414 fM da 
aM 1.1 •• vena. All the ..... could not 'Ot 418t 1. t4 'I 
".. pool tor ell mODth aad tb. tHqu , oJ 41etr1 U. 
ted f or ch old. interval . Peat •• of eeeh lon II 
croup'" 1 ted _ hUt weu 4 n t 1Da l~ru 
II'OU along ' I ' aa1t U1'I tb. pe at-flees 1a ' Y' asb. 
• 
'l'obabUlt, p.~r ft. u.a for d1e.ecUI1, 1 Fb tl'equ 07 
aata. T6ta1 1 or 8 .688 au ' .88' ,,"sa ....... t:U tor 
oaloulaths t ho twe peroolltae" . • ClUIUlaU •• J)eJ'OaI'" 
~ Uft ploU OIl aa t.rltl1&eUc proha"1111:7 8l' tbe 

























Bert.l.nltr'. and GoDperte equat10 • CorrelatioD 
co.ttlot t 'I" of be ell U ve'" aleo .eterm1ll to 
fiD4 oat which ot tbe two eq tloD ••• ,.tter tit to tb. 
_IIMII'" Goal.. ven e .. 1Dt1d tor a.teoUD, b 
oheon ill them. "na Dot pOIIetble to 4eteot &D1 growth 
cheoke or ~b S'~ OD the eoal.... B Ce 1t w: e act 
) . 
( 
tOUDl1 to b •• eN tor the det.1'Id.natl lD l .. arsl8:lbIllDla 
f he relatioD of total leaeth aDd .cales length ... to to 
,. l1DeArl r •• 2908 •• 02ol8 I 
oWiIiWI6,!IWlt- Otol1tu of 1. an th1ct aD4 
opnqlle. The central port10n le aor •• o1 than the perlpben1 
port1OD. 'fhe inner t-eral alde le eraDUlar all1 0 tel' latenl 
side is nooth with all eahrioS' c!epreee1 a ft4. shallow 
t80 oto11tU ~10 1q to all etce 8J'OupB wuo u .. lntd 
aU OODeentr!. rlDP •• re toud 01117 lD t 2 oto11thll . 'fhe r .. ' 
of tbe oto11U1e vere without aDI ' r1aa-'. t tb. 'S'1IlCe' 
vere aot oorrelated to the als. of the flah.. . r bee ot total 
181.18'h t", "S'lcp' .bereas '14 _ t1lth ... IuI4 0IL17 OM 


























'0 .,. 1... "" of .~. a tJae oolithe of ..u." 
1 • o'oUtbe of .... 1. Il alao 
t to ban UttO" ,... of 'r1ft8I'. • to til ... 
1"" ; til. ' I' • ID t il. otol1tbe ..... Dot 0 lhr to 
b. tbo 1 10ato... of ase. 
• tI'8 
b b of fUll J __ tbo l.u.l~A 01 otolltb. '!'b18 0t1a&11 18 
_oM lor t • ,,0 htua1Da'UoD fOJ" tbo baok calculaUo 
1f 0 of bo ftl 18 tmcNa. 
B1 U8 \bt .. 'boa of leut 0 ee, tb. total luatb 
RoUth 1 ..... fitted v 1th t.o 1" a108 lID .. aIDa tb. 
to • (9) (22) . 
ft. rocreeal ltD. 4l'aWD uolDa tho fo (9) tDtel'C.,t" 
tbe • Y' uSa tJ'. t t baft 1 ulnl (22) patteel thr·VU4i~ 
th. Od,D. "n 'iDS til. nl'll of the co taDta'.' 
• 'b' of tho formDll (9 ) b c.eo 
Y • t.097' • • 0'59 1 
thl tol'llll1a (22) *_. 
Y • • 02'72 1 
to tW out • !ch of tbe two ell 
to tho ('l. IVI.. .,) 4ata p01Dta, 
roeS4uala ..... oulat e4 for lIotb t 
•• 
•• 
~.. • ,.tter fit 
of tb. a, r.. of t 
oq tioaa b1 tho fo,l'tIIIua 


























whil. .iapllf71Dc • Oft tel Uea l\ 'to • 
U • 'So,' - • 'UI:/ •• (26) 
tor tbe uaU (22) 
U • t I - • ~ 'I .. 1» T- Q •• (21) 
_~. t tel.UOIl (26) • . 114 (21) tor th. tonmla (9) 
u4 (22) .... p Uvll'l. tb. of tb. at I of r .. 14ual11 
wen caloula~t4 f to 1». 42' for (9) aD! 881 for (22) . 
w-... th ... valu .. 1\ .,.. ..,1det thai tbe to (9) yt 
bett.r tli to t • 4ai. satl tbaA the fO&"lll1i1Aa (22) . 'rIl ••• 
ruulu acr'" dth the obI t l0M of earll.r wol'ktft like 
J (,aw • .dl. ) sa • &ptmg4' • • 
!h. open~.r DOZUI. .bowed DO J'1qI or 11"0 b obtcJal . 
B.DO. til.., w.,. Dot .tul tor the ace It ,.. . . 111 I'll 
vtJ'i.'bra. were • U ecJ "hloh • ehow DO I' I' 
l1'onIl oh D . t 'ibe 
1UlJ:'II parte of z..m:ll&a Jllttmlm1ltllli .. U'I 110' •• tal tor illl 
.tt.~t'oD of • 
t ob.. ofta ehowte .... ral .04.. aDd 11lt.rre4 
1104 .. rep ... t ed 'I 
p tid tovaJ'l1. 1aJI 
elat.... a. allow" tbat thea. . .. 


























leoOM _ - •• n. 4ftw baOD ot tMII •• thod nit tUt tb. 
rat. of 8'Ovtll tD lenstb deonneed "itb lDc:reuiq .,. .0 
,bat tbe OYeS"lap .. poHtel" 1D lns ret.. srcntl!ll. SenM 
" ... _Oft luttsble tor tbe 70U11Eer t!eb .. of the steck •. 
Hotrne" it ..... &004 retnaUO we ... obtalfttd b, uUs ,hie 
etb04 . it wao eaplo,*, sa ap and If'Owth • ttld lee of I!IU~ 
tbll.. :ru.theS" tbl0 •• th04 18 balled on the 880U8ptlOll that 
tbe 1DdlTt4uale of the a.e e Cl'WP 1D • POpulatiOD of 
fleb .. an IlOI'e 01' 1 ... llome'l7 dutl'1buttd. Length 
tftqu.ay ,U.atriWUCIl al t " pream INltlAodU OU". 
4epen41Dc OD the OptlWlltDs ,er1edlolt7 of tM tub. u: the" 
.. r:-De 01" two a,"UH .pa .. •· .... 0118, t he lenGtb m-~,.DO' 
41etrtlluUf f) -....u, pnaellted a IINltSr:l a1 OUJ'Ye which 
oould be U .. eoted uto aneral Donaal GU" . ' By uiftc 
C1a .. t hed the 1'17 ,oar clu... wb10b tbowed mon ar_th 
ooulld be .olly tateoted "' with the adft.DOe 1ll ea8 wbleb 
reulted 1D 810W erowth ftte , tbe mOdea a1aht cwerlap t bere1l, 
Dflkiaa 4itf1oult to cU.oem tile a od... Rono.e ... 1ll fSeh. 
"ith pro1Ol1£t4 bl'H41ftc .... a. tble •• th04 'beeomett metre 
oC 
dutlc'IIl\. l'DapU. the lJDltaUolI8 tbe 1 h fHq\8DCl 
/.. 
aa.th04 hae beeD used 1mar1ab17 b;r 1110 t of the wor teN vbo 
etw1, \he ace ana 8J'OWth 1D f l obes . 
Jl'OIl t he h1a~ (P18te XV. 11,.1) 8 IIOde Gall be 


























other •• CaD '- .... t t'1 _ 1D "1IU ehJ.ftlDB to "2 _ 
1D Ii t ahowilla " _ ... crib 1D t.o aoatU. lD Juu • 804e 
11.. at ,,., _ bee. 162 _ 1D tober nool'4iDe as _ 
II'Orlb 1ft tOU'sontba. lD liar aleo aftOtber GCte S. .eft a' 
,,., .. P1'08ftIlIJ1Da to '51 uriaS' IIOfttbe reBiateri!lc. 
~ 01 1 _ p. IIOftth. Anotber _ e 18 e __ 1D J&1n1a17 
at 152 _ OM be, oe4 opto 1'1'7 .. 8howiD« • crowth of 
25 " tu foor a tha, I.e • • bout 6 _ per aoath. 
D1rdlarl.1 a tev aON aodeo can b. tnoee! 4ur1D« 1969 . 114 




04 .. aN .... d '07_ aut 141 _ *cmlJlS "2 _ an4 '61 _ 
reepeotivel, 1D JIuoh aad Aprll . SlIdl 1'17 tbree aore m04 .. 
are 0 • ..,.a 1la J e.' t11 ... "2 147 _ bec0ll1... 162 _ 
1ft Dec_tier. Oot ber u4 Sept_bel' .hovill« • 81'owtb of '7 _, 
'7 _ and , .. pel' ~ rU'ptoUvel7. bother 804. cat) be 
••• Il 1ft Sept ember at t12 ehlftlD« to 142 .. 1D Doce ber 
restabr1ns ~ .. crowth dvlnc 'aollt be. In Ootober ot ber 
m04. 08Jl be eMIl a t ' 02 pl'OCl'fte1DB t o 122 ehowlq 10 .. 
IJ'Orlh pel' month. ta .cw_ber two mod.. call be .e. at 67 _ 
aDa 97 _ 81\ltUII, 97 .. 0.1'14 H 2 a rtop Uvel7 1D De" bel' 
re.s.terlDB to _ and " _ growth per aonth • 
.rIl_ the a OM obeerY8tlol11J U 18 8.en t h!'t tbe t1llh. 
CJ'01r 11 ~ 10 _ per montb 1ft .".rase AU!' 1'- tint , .. r, 
about 5 _ per IIOllth durlq 1'- aeoOll4 7ear . 1Id abou.t 2. 0 _ 
111 Ita third 7"". th. pl'OitHeo1oD of modal poelUone tor the 


























7ft. the. of 1t •• tunt, -tac .. beee4 OIl the 
Oft 41a.hl", tanh "pl'11 a,,_ret to • the peak 
epa-iDe ...... l\rf 11 .. of lacth 1I'011P '2-54 - aDeaH4 
10 the • e.e 0 h.. · ud ... late J1IlJ- 1968. th ••• 
lUYenUe. "J.abt bave bH reonUI4 1I'0Il the llfucb-April 
aP'l'D1ll8 • 
,,.. tU abo'te obaH'fttlOil l' coald be IIHD that the 
fuh .. att 1l'l14 tn _ . t t he of 12 month. , ' 95 _ lB 
24.on'tbl ant 207 _ b '" lIOatU ( fabl. 91) . 
tn t.o 'tho p!'OJ; eci bl"te4Jac .... 0. of the apeel... the 
le fl'equen07 OUI"Vt ... of CIUl it.ad Dr t un t 114 pree.tel 
t .. 41ft1eu1~1 lB tl'aOiaB the 8g$ . l1"n.l', 8QCh a tn. of 
'" 1Dc" .een 1a fuhea especSal1.7 of the tropln . 
2. • 
AI aentloae4 • 1'1111' th. 1 h ~1u.ncJ 41etrlbutloa 
of I. fa a pol,. a1 tnt aDC! U ... U.echt 
lat. onal CUZ'Y" '" 
(1954). !hia .. ~h04 
amd Dodo. (1929) 
1Dc Pl'Oba)U1t, plot "'hod of easel. 
o 4eecrtbe4 1'1181' J BUe •• 1188t08 
Bardiftg "949). It .... nd .. to 
, 
Three aod .. vero obaen4ld c1urbc the Jeer '968 at 56 _ 
, '0 _ • 198 "pr.eenUllS 0 - Jeer SI'ODP, t1rll\ ,ear 114 
• ana 7etr relJp U'nl7 (n.rn, fic. H. After lIec0n4 , .... 


























.... • a' 85 _. '" _ UI1 "5 npna.nUq 0 - ,eu 
ODe ,ear a . .eeo ,eu" peoU ... el,. fo It .... a 0 "' ... 
• 1 .... 14_. t ile data to" ' 968 aDd ' 969 "e" po ed aDd . be 
p b11UI ,lot we 4ra" (l1.XYl. 11«.'). Ro" aleo 804.-
at 52 _. ,~_ DS t95 _ ".,.. obtain.. repnenUna • 
o - ,ear • tim .eeoDS Jean ecU ... elJ. 70. 
two ,eare th. • oOQl4 1ft" b. t oed. fhl8 .l«ht b. chi. ,. 
the 1 .... " rat. of crow'th of the th .. . n.,. two, r •• 
Bow ... .,.. then .. • 8004 aalNtD.Il't betw.n the owth 
d.t.ra1De4 b, Pe\era •• thod b, pro ab111t, • 
• 
fb. blel leal ~o. th cu" .. "" u •• hl to 0 pa" the 
d Uf.r 111 IJ'CIIWth aD4 to 0 uot h t. of ttl • 
"'r 
, D 
Uft.reDO .. , to de.onbe th. • 111 I):I'OVth phnCII. " 
",inc 0 .. tiOM of 1IlY1ro t. h. It, DIS to dMOribe 
the ideal powtb ,.b. tbat 18 .XPlOt .. to be t,pleal 
( .. 1ft_be"s. 1960) . mOil aDS Bolt (t95'7) t."eloped a el 
tor the d c. of • loited neh popul . UOIl. baDed Oil the 
crowth OUI'Y. of "1ft .. 1DffJ. Aocm1D£ to ... Olft .rt.lenft7 
(t9~. 1949 flad 1951) the lSJ'owth ot a tin cCNl.4 be adeq tell 
Izpl' eell an .zp Ual equaUOD baaed Oil the ,.n.1"&1 


























or the euSMa l-.th that Ita oil, 
• e' 1e the bu. of eporiaa 1.04UlI'.J,t • ttl 'he 110 e or tu 
ooeftlolent or oat_ 011 • "t t e .. 01 the flah t 0 
'to' tho thHnUot!1 ace _t vbUb '111' 1a .ero. 
!hltt eca U "D tUt.. o ... Ml, for the 
e J.engtb data 01 a:MlY lDdSall ap ,_ (Pub!.ll, 1961 
1962, P hlu S • '962, aJU, 1965 aDel QalSa 
Bhat t. 1966). 
The £l'owth p&l'uet. oould be deh . ed 1 uU tlo 
aDd «raph10 et hode. 
•• (29) 
10h 18 a 111lear eq tiOD ill ter. 011t It+1 ana .It 
by Eapnal (1955 •• \) sa bie. 1 of the srovth of 1 
routh. 
'fhS. 18 • 0 U 
1 .... , •• + blt •• 
wbon •• 1.",,(1 -. ) '" - Ie II •• 
, Wltnc the aeth04 of le •• ,., .. (SDett or, 1955) 
tho Ud tor 1. .. 114 .-It coul4 be 801,.04 for tb. folloviDc 



























--.-.-.-----. ----.-----~-.-.-. Ace " tbI 1t+' ( ) 1t ( ) 
~---~-----.-----------.-.--.-. 1 81 52 
2 "2 frt , 
.,2 112 
4 ' 52 1~ , 
'72 152 
" 
' 85 172 
., 195 ' 05 
B 202 195 
9 207 202 
------------------------------
orb ... t tea 'fOlUIG of ' b' BftC! ' . ' aft, b • 0. 8211 •• - k 
IUl4 a • 42. 04. tbe ftluee of 'b'. the 'talu. for ' k' oa 
out .. d.1ft below. 
I . 1~ -?r • 10,. a.mt 
• lOC. 1. 2'7S. 0.1989 
eubetttuUbl the 'f'alu .. of 0- 11: u4 ' a ' 1Jl tbe eq tion, 
a • L~(1_ek) ••• ge' 
42.64 • L~( t-O.8211 ) 
n. tol'tllUla (28) oarl be I'wrlU.., ••• 
-'0 • -! 11CC• 1. . - LoS. (1.",,- I.,) f'.... ,,1> 
Appl¥iDs the .~e equation, tb. •• • ulu .. of " 0' 
.hd tot' '1Uenot a8 aDd ... fCJllDl4 to b. 0. 2679 

























I " . 
1 
Bel ... th." hftalallftJ·. eq Uo " ... 
1, • 2~.46 ~ 1 .. --.1989 (t - 0.2619) ~.. ('2) 
tol'd (1946) o".ined the p'orlh pa tel' 1.oe (u,.,toUo 
leqth) b, plottSDa 1., aplnat 1.t.1. IJ tbJa _thot It.c eoa14 
b. obt' SDed 1fb1oh val t he poiat of 1ft"Ol'OepUo of the Il'OWt 
11 b, the bS-ector. ProIIl(Il.1V1. P1«.4) 1..e • tOUlS b be 
240 _. the nope of the 1l'0.U 11M • aal to .-It of th. 
eca U01l (28) fJtOII .hUh the ftl.ue of • It' ... t to .. 
0.1911. 
't • alao 0 o bet 
1nn the coJ'ftlJp . 11lC 1lI-. neD plot' • a at taIlt Un 
" .. obtaSDo4 .ho 0 t uteroep' lid equal to 10,. (1. .. _ It 0). 
- -
fbeD the tOl'ala caD bo VltteD U 240 it.. .t971 't-O."")~ 
wUch 18 ala_t the a e.. ('2) cieri", b, the tb""tical 
oth04. 
V-iDa the equaU (28) the theoreU u_ tor lelUrQ 
tor • B1YeD ... of ZAI:al1aaa awtat;ua.._ .e" oll'-1Do4 .. 1ft 
t1t 18 olltabo4 tOI' tho our ... dl"aW1l, inc 01180"04 leltao1~ 



























1 00 t o Dac ('955\), of \11.. 0 'I' UOYth 
eq tiou the Ion eppropriate • app I' to be aomp.:rtc 
.. 
eq tiOD. The 0 .rt. lI'owth IQDotloft 0 e be .xpre •• ed e. 
0(\") 
1, • eb •• 
• h " 1, the 1encth at t1me • t·. 'e' the .. ,.,totu leqt 
, b ' aD! • o· tM cout ate 't t the till. 1D , lontb. ~ DIS ' c! ' 
tb. bel' of unitt " whioh th. or1ltn ot tbe curre 0 tain" 
II' the eet1Dat ea ..a OD arblt rJ d •• l tl0D of age bad 
to be thlftec1 to pUt .. Ud otor1 t tbe d.-a pointe • 
• nal "955\;) found tbat tb. Ooaperte eq tioD p",,14" 
better f1t t o t e onb deta of 10 r •• b W.ul~_lS!lII 
1m. ~:w:.u~LII) the voa Bena1antf1' . P'Cwtb etaU tie. 
" ( ' 95 t), Jlften (1960) Paatul (' ') 
ob 1ne4 600d fit for the crowth data 01 ,.llow tin an 
Jal;bS~",i2ItlaI l111ter1• NIP Un11 'I Q1ftI CI .rb 
eq tloa, ae tt (1966) . f tbat .on ·'·nft.r'. 
-"'.tiOD pra.ll! " bett.r fit for 'thelr 4.t • • 
o. the uta of gowth d ot l.IImDlua 
8Jamslru_ ..... flttt4 to GoIIpt1"h porib eq: tic (,,) 
to find out wb.ther It e;wwt a 
" tion. 
'fb 1ft (I perts eq tiOD the •• t 


























the pM en' eUII, the ' ahori .. thoa ' Ouorlbecl l>J Ilft'_bl'llJ"~ 
• .ail. ) .. followed. 
lA tb.ta .. tbOlt a •• , of triplet. fl, n +k haytq the 
propert," It • 2~ . .. ob'alfta4 and on. e ohol ru4cal7. 
fb1ft tr1pl., oontlJ.ed the aata po1Dtl (2, 81) , 5. t52) . 
(t , t9S) . Ba!le4 on thU tJ'1p1eto the p&ft1letel'l for "" ' b' , 
' 0 ' aDd ' a ' •• " ett ted . On 1Illpeotloa It ba4 bMD 0 I e"" 
t t the W"' o'bta1Jltd tr_ th .eUllatel II U. or1glft 
t llet" 0. 2 uIllte '0 tb. right tor U to .... eatUfaotor1l7 
tbrougb tbe Q t. pout. . '1h1l8 ' 0. 2' H' the •• U .. t. to., ' 4' . 
'1'he pernaetde '0' . ' b ' anll ' a ' ..... at tea at be101tt 
fhe triplet. taken •• r. (2,87) .(5, '52) en~ (8, 
e2•2 
61. " 
t52 • abo 5. 2 
8. 2 












































• ~tit • 0 • 0.76 
10, b. loa 
( 
• 
\9', . 282 
• • 
b • 0. '''9 
~ 2. & O,· ! 08 • 2 ~ 
10£ .)4 • 1 • + 10, ~ ,0 + 11 + b ~ 
loa •• 10, .,. - 101 ~ antll (02•2 10, 11) + 
antU ,o, · ! 10 11) + anUol (08•2 101 b ~ 
• 2. 6,.,5 - 101' U10, ( C.76!582. & x 1.2 ,). anUlo. 
( .76,a,· a .1.209' + antilOl ( .76!58s . ! • T.2092)~ 
• 2. 6'75 - 1 ~ u t ilo. (T.S629).. tt10, o. 052) 
.. ant 0 (T. 91,2) ~ 
• 2. 6,." - 101 (0.)656 .. 0. 6,a6 + 0. 8t89) 
• 2. 637' - 101 , .82" - 2.6'75 - O. 26e1O - 2. ,.,67 

























the eat t of '0·. 'b' l'l4 ' s ' •• re t to be 
0.7638 , 0.t6' 9 8M 2~.t .... lI.oU •• 16 aftd G penIS growth 
OUI"n ...... t t to 
(.t6t9)(O.7638)(t • , 2) 
., 
Ir . 11'1, the to·I'CIWLa (40) 0 leu1a h4 1 I"h tOI" Utter.Dt 
I I • 
a£ .. vue •• t hd aaa tabulated (f. it 94 ). Til. caloulatet 
lenath ".1'. plottet SnIt t he.... It ... olwio til ., 
• fol'lNla (40) 
"wSated t.foa the obeornd lagtba OYer. w14ft' 1 ltD tlaeD 
tboee wat t« freD the toraula (n> . (Pl. IU, 'la. 6) . 
To hot vb1 of the tvo equaUou na) 01" \40) woul tit 
." ... to the OMenet data, the COl'ftlaUOIl ooelll01 ." '],' 
01 t • (oboe"" data) X . ( cu1ahd data' t. U2) 
Y • (los o~. d tal eM .... (loa 1 hd aata) for (40) 
were de'e ke4 . tbe •• wen to to be ."" 10J' tbe eq tiOll 
('2) aM 0 . 9940 tor the equaUcm (40) . 
It 1a obvlo\18 
co.trio1 "r' tbat the VOll enalanff,' ... nth equaUOIl 
npl.a1Dec1 the ;ana.ten ot bZmAlbJI a.srmdl$lllU_ 
5. 
hOD • . . 210la1 t1t1herr po .. t ot rin. the .eiSh' 
of the nah 111 aow 1Japortant it 111 dinoU, pro rUonal 

























·... , th th. " Sa 1 • va. lIOn 4U1"Da th 
t t, . tbe ill •• in.. t wu 4v1Dc t ." 
feu. Of t • total.. ~ ot 128 .... at 1 .. d iDe t • 212 
leaN ot it 11f. • l 2,. 4") .. a"aill dvtfta' 
t11"l',,, t" ' he 8" lea!' 2, .. 
( '7. ) 4v1ft8 the ttnt 80 .0Il ot the thbct '_1'. ot 
• t otal 1-"~ acn _ .. oh" t v the p i 2Y2,eaN. 
"2 (6,. ) at'k1De4 dur1ftc be t1ret ,. 1', 6' _ "0. 4" ) 
c!ar iD« t he , all4 U (5.&.') 4ur U. fm, , 
l!IOutbe of the thU4, r. 
'10 up.... • potth Ia .. 1dlt ot • t1eh. aft t1 
which... oBO to t bat of Y hrtalantf1'. DOnb 
~lllBtlOD y t e t 
.j ~ .. •• (41) 
where I , tb ... l " at UIII. t,'. "00 ... ,.ptoUo • t. 
te' t be .e of 5 er 1 .lth, ' k' the .10,. or tbe 0 ttl-
of t t. 
tteal a at vh10h It we.. t'" toll 
I loker (t958) , h (t9bB) and 1 
" (1966 ) . 
t - lD'arc »' 


























lIeJ~' 1.616 ~ 1.67' ....0.2'771 
- eO· ~.~09' 
!he tOl'lllUla (41) oould be vrlUe u 
V, • 180 ~ \_ .209' (t + 0. 217.) ~'.. (42) 
fbeOMUcal valu.. Ht hd b7 th. fol'lMtla (42) -eM 
ta ted (fable 95) . fhe tata for the ob •• "," srowth In 
w. • aDC1 oalCNlate4 D'owth ve1E.bt aDd vee aleo ,10tt • 
It .. end. t fro the OUl'Ye tn.xvII, Pi .5) t 'VOft 
DeJ"talantf7'" equation .hquatel1 e lau tbe Il'ovth sa 
coeft1c! t' , .. oaleulated for the obet"e4 &lid. oalcula'et 
data, $1l'l4 1t was tOUtld '0 b. (1.9978 . It ahwl4 that there ... 
04 coneltltlcft bet.... the loulated aM obe.ned ft1u ... 
2. "ttin« of .... 1Ib' 4. by Comperts equation. 
• in the 1~ etu41e. , OcIapU'ts tlon (,,) ... 
titted vlth wel6ht-ace dat.. The triplets (2, S.OS1, (5. 41.7) 
.81"1 calculat.ed. Va1u .. fol' '0'. 'b' u d to 
be 0. 764'. 0. 0029 and 200.6 r .. peoUvel,. fh. perts cune 
ba4 the fo I 
7IL .o,(t + 0. 2) t • (200.6) ( 0 .0029) o. - •• 
Zo t .. t "hich of the two equatione (42) OJ' (",) ,,0Ql4 flt bette 
to the 4at. the cOl'l'elatioD coeftl01 nt ' I" of t • the obl~ 

























w fOUDll to b. 0. 99'76 fo", the ell 'Uoa (",) eDt 0. 9978 t_ 
tbe ICl' tic (42) . Jroa the ftlll .. ot 'I" i t ooula be 
tnt rna tbat th."t01l el'talalltfT' . "UUd p.. b.t~. f St 
to tb.48_. 
'lhe equatioll (4t ) .. tltt witb the .. l t-ap ta\a 
of _alalIA £!IlotWum! ... _ to tSM out it. ut Uit, ill 
holD the 1 8101' I' er ... 10n 11ne f or tbe two l eaN 
data, tbe nlp t ( II,) tOI' the oone.ponU!I' "1&'1' .n. the 
p8l'l04 t + 1 ( ' t + 1) ... tcnmd u e:' •• below; 
tt ' (J .emt) ' ,<ea) " 1',(".) 
1 t.S 8.0 
2 8,0 t8.0 
, 18.0 ~.4 
" 
,0.4 41.1 
5 41." 7O, 
6 70.8 89.4 
., 89.4 105.1 
8 10,.7 U 8. 4 
9 U . 4 12'7. 9 
t be abewe «ata .... utd tOI' .straot1Dc tbe'" ;tell tor 
v"" . .. k b7 tb. cra,phlcal .. nod ot Waltord (946) plot .. 
expla ined tor tb. d.ten · UOD ot loa(! -It Wtt.nc ap.lett b 
ctate.. Woe"" foaaS W • t80 ..... aDI1 . - ... o. ttl "l. DU, 


























.-- • 0. 611. 
- t 1 •• 10,. ( 0. 0111) 
tbe ftlu .. of co='" Uon co.fficient (1'), it 
oOQl4 be.. t t the l;I'owth para .. ' •• by •• s.,tlt vu better 
.. plalntl , YOD rtl1enffJ·. U t haD b, pert_ 
eq tion. Doywe .. the oorrelaU ooefflolct for both 
tbe .. H 0. 9978 an4 0. 9976. the, .... " Or 1 ... 
.l 10 18 tio abaped OUl"n ... obtalned bl. the 
,.q1iIAU D tor powth 1A we "(Pl .nU t ne.i). Th18 ezpla1a1l 
.low rat. ot 1n • • to .tart with 1 dinc to 'uteI' rate of 
~1Dtl ot to an ",.ptote" t\lall:r" tbe a .. 


























(1967 ) .naw "he ap and croW\h of Oto11thgl • • 
SI'1nJ; 0 (1962) and " al ('961). ob • ."..,e4 tb • .,. 
act Il'Owth ot o~ ... 8ciaoleSe ... t'lU. 11'1 eao..,' tOI' 
the obeenaUOM ot SaftDt (' 964) 01) dUII.l1£1 of 
lloebq Coalt. 
Sria1vaeo 
ot ol1thl of • 4.11_. 
erowth 1'111.,. OIl tile leal .. a. 
aDd attrtbut to t bl .vaUabUn, 
f • atra1ft 4uI t o 8p&nuS aoUf'lt, u4 thl hJ4rolosleal 
COD41UODI . 
U, (1961) allO found srovth ohecke 1ft the leal.. 4 
of food a Dd bldrobloloalo oonOltloDS ~ be tbe oaU8 tly. 
futon f~ the fonatioD ot f;1"01fth aheab . ae traoe4 as. 
1'lD€a 1ft ot olltbe eD4 12 riD&8 in the 80alee ~ epeoiJIou ot 
alse 5 to "5 . !bl ooO'Gl'l'.OI of 110ft a bel' of rlll81 in 
otolUhI thaD in leal.. IIIaJ' be 8Zl lcation t hat otolUbit wer. 
110ft ... U~. tba the 80al_ for t hl NCOl..tina ohan in t be 
• 
cODAl". 0'1 tUh (Saetet'4a1 . 19"). KoUba_ ( 1958) aleo tOUlll 
fozato1on ot 2-4 r 1D t b. o'allt.. 0'1 pm. • 
now.,..r, tt,.laa • .Iia. ) OUOn'*' t!lat leal ..... aor. reliable 
thaa no11tbe .. ap ladle tor in • • BhaU.u a 
( t 967) alec • .a lcalea u an lnU tOJ' 0'1 .p l a • u.aauu 


























a04. bOnu &f 1. "u • .... 1rle4 oan-
tul.l7 the, ftH t to .,. ftot et\al. for ace detel'llSftaUoa 
.. tho "IDled" d th. occur.ace of th ... ·r1ft4lt· ..... aot 
CORflItpOrllUnc to the length of tiah. 
Ane,y.18 of 'he ::'~h trequen.c)' 4at. 1>7 ,.t .... ' , 
aethod nB olle of the c OIlll foll0n4 .. thod. f. '",c1Dc 
the ,ear cl.da. 1D the presut atu47 dda tOI' 1968 aDl t969 
were anAlysed. It ... obaerred t bat t he f 18b ... ttaiDed. t,2 _ 
ot tbe Ib4 of t2 DODt ,'" _ b 24 I\ODtbe .4 207 _ 1D '0 
Olltha. U ... eY14ent that the rat. of po.th ... 11 
the til'8t 10ar (Pl.pll, Pte. 1 ) 
the 1 
rUDg (1949) ue4 tbe probabUU7 })lot tor dt.eeotSa, 
h floeqUOft07 cuye. UalDl the method, tbe lensth 
fnquenc, CU'V'e of I.. JIlIIaWI3M_ .... u •• til! eat tbr .. 
AOdee were fOUDd - .. 52...,0 aa t" _ ... ___ t18, ' 0' 
year. fll'8t aDI1 .tooD!! ,tal" Il'OQJe .. eepeoUye1)'. ~ '''0 
Jeanl. as' eoulcl Dot be tJ'aOe4 due . to the 1 .... 1' Ate of &rovth. 
lleault8 obta1ce4 1>7 t bU .. tboc! .... eod w1th that of pnen.!l" 
uthoct. 
~ (1959), lantlllu (196'). 3lbeb •• (1968) 
Growth 0'1 • . ... 4 .. ortbea ue1ft the._ 
p lae tbat povth rate (b/ttt) _ .... eel pnporUo tel7 to 


























• tee! t food 
. ou1 
peoltl, to04 1.Il1~t aD4 1D Sa " t 
h tee! to tM '/4 er ot ".l,M. Frt 
c Uo. 1Dor .. ill propol"U to v" • 0.8. 
t t •• tch'''' rop I"UODal to t', thea ¥til 




t be ,rowtb.q tl0 ot YOD Bertel •• tt,'. ... equlYaleDt 
to tb •• elf lDb1bU ..... tar 'tq UOIl ot 131'04» (1945) aDI!I 
tb. ~ph1o t to tlon pr ... ted 1 tort (1946). 
~oo IDa to YGD h1''tfl1.utfJ tht arowth u the .t reaul t ot 
.. ape .~.t ot d_~ld of .... wro .. "hioh cu lie 
.. tlll'tao... _iDtOSlDOt ct .elld pro ortlou1 to __ , 
10 tq Uo ... a_/at • 
"her. 4tnotee turf O. ot 1S.1Unc awllNllt ',,' th ..... aDi 
' Bt aNI ' k ' are ~MlarUo cOMtute"h the II'Ovt\1 .. 
to the ~ ot the 1 .u 
proportional to • lucth cubed. 'fh1e abowed crovth .... 
proo ... 1D whl tint Uftere e ot a 1encth ael .. 1" 12 , 
1, .to., 4" bl .. co 'aDt pere_t e, I.e. on aD 
ant tio plot ot ~+, &plaet 1t • tall em a at 1aM liD. 


























v.r8 aenabl aeaapUOIl iDhU'eD1i bl YOD hrt.e1.Dftr" .ca.."IOD. 
It pla~ eJQbaell OD the two 'b11'd rule or '8U1'tac. rul.' ot 
Brody (1945) wh1ch etated ~t •• tab011_ ae .. eured by rate 
of oq«e COD tiOD iDerea .. ' .. the two th11'4 pova' of 
velSht. Pr0888r (t952) aM othere ha4 1Dd1cate4 the •• talloU .. 
rate 1Ilcreaaed .. the 0." power of v.1Sht. How .... r t n ena 
(194'1) statat IIIU,J ot t he lDad.quao1 .. of t he '.ufaoe rul.' 
and cautioned qa1Jlet naptlon of afl1 .trlot propOl't,iDaltt, 
between 'true' lIody lnlI'face .net metabollo rat •• 
searakl .Il.ll (1956) alao t a orpt lOll ar.. of the 
8Ut ot A)u'ftmH to grow 111 mfI8U of 1nto1db, approx1ll8ttl, 
1Il proportion to ne .. icht. 
The apparct tit of a von BerlalanffJ" equation or 
Waltol'd Un. to arowth data 11181 1Il •• _ oae .. be fcnm4 .. a 
result of tbe method ot eamplm, 01' ooab1rlJ.ng data. Thl. be4 
been 8howed by Parker 8114 Lark1ll (t 959 ) in Ohinook. The, Qed I. 
t 1l) treatmeDU ooul4er1Dg the 11t. b1stO", poup .eparate17 
aJlC1 oJlly tab oaptUJ'ed III fourth povth YOU'. Th ... two methoh 
of tr tment lecl to 41. • cODolWllou. By cona14er1D, .. eb 
11f. htato17 group aepuatelJ srovth wu .een to ppl'O ch 
parallel1sa with the 45- diagonal. Tbe .. ooDd V geM .... 
deplcte4 8I'owth 1'8'" a. pa4,.., 'y horeae1lls u4 torme4 an 
.approx1lllately 11D ... pl.ot vUoh wOt1ld 1DtU'oept iD .,- 410&OUl. 
Th. lat.r treatmeDt d.plcted p>cnrtb as VOll :SertahDtfJt. 


























"'tve 1ftor D' to tbe .toot Irca pow tb. Bow..,.1' if ... 
oampoD Dt group was .e1lbted aocor41D1 to It. otual a o. 
1ft po ticm, pa Parker and Lart1ft • .aD.) .tat e4 t!la' 
TOIl BertalanUy'. eq tion oould be ue .Ubcna' oyer .s.pls.-
Ita Uon aDd UDder eat tlq of srowtb ot a bnO'tb.Uoal 
average tlah 1ft tbe tire p tiOD. 
ft. a,. anel leaatb elata ot I. mstUllIa: 
vith BertahDUy'. 4 Ooap.rt. equaUo .. clon. bJ p tulu 
(t96t) and t.lUtm cl "(t966). 1'0 b p ...... ,.rtI tor 
ert.l 'DU,'. tlo.- ... ctetera1Jle4 b, artt eUc 8114 
sraphlc aotbod. and tbe I'eaulta .ere t to be .&1' ....... 
The 1fttor8atloD OIl 1nor ... nt 1D •• llbt ... aor. 1ap~aJl' 
.. it 11M c1l1'.otlJ ... laUd to the quuUt, ot flab la eel. 
Hence the ag .... l&ht ata.a. fltte4 to rtal·Dft, d aap.r1a 







































Proareae1on of mo4a l poa! t1ol18 of Pennahia aaoropbtbalmu8 duriD 1 1969 
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__ OW" . ,. H V • ,u u .,. n v .. .... ,. a·v .,. "V ,. " V .,. n v .. a.v .,. .... ,. "' .. r 
" .. " 2 .2 2 40-44 
45-49 '} . ., , 





75-19 1 .1 1 a' 2 . 2 5 .8 6 .5 1 .1 16 80-84 1 .1 5 .5 5 . 9 
" 
1 1 .2 1 .7 2T 
85-89 1 .1 1 .1 6 .6 10 2 2' 2 1 . 2 1 .1 , . 2 44 90-94 1 . , 2 .2 2 .1 7 .7 12 2 19 2 7 , 9 ? , . 2 1 .7 61 
95-99 1 ., , . J 1 eo' 4 • ., 12 1 2' 4 29 , 20 4 17 2 , . 6 4 , 117 100-104 6 2 
" 
2 4 . , 11 .9 16 2 29 5 75 7 19 ., 23 2 10 2 , 2 211 
105-'09 
" 
, 25 , 22 2 '9 1 26 ., 2' , 99 8 " 6 59 , 19 ., 2 1 ' 21 110-114 " 4 ." ., 47 4 52 " .,6 " 42 7 10, 9 47 9 84 8 27 5 .2 1 4 11'-119 10 ., '0 6 64 5 84 7 '8 4 61 10 115 10 6, " 129 " 51 10 7 5 672 120-124 ~ .4 81 10 121 10 141 " 61 6 55 , 111 10 60 11 148 15 71 " 6 4 885 125-129 
" 10 106 12 160 12 181 15 76 8 52 9 10'7 9 45 8 128 " 70 " 10 7 974 
" 0-1'54 .,0 9 1', 12 218 17 189 " 156 15 ~8 6 ~ 7 55 10 81 9 60 " 11 e 1~ '''5-1~ ~ 9 a1 9 196 15 161 12 172 " 54 8 
" 
5 49 9 5J 5 
" 
6 
" 10 90' 140-144 47 15 74 8 122 10 120 10 121 11 52 9 58 5 
" 
6 "4 5 "'0 6 20 15 721 145-1" 25 8 ." 0 110 9 a, 7 81 e 44 7 67 6 27 5 42 
" 
23 4 19 14 594 
150-154 ' 0 9 86 10 ." 6 7'5 6 75 8 44 7 69 6 26 5 
" 
4 25 5 19 14 "5 155-159 15 5 57 ., 49 .. 48 4 '8 4 )7 6 
" 
, ~ 6 ,.. , 2' 4 7 5 J79 160-164 19 6 
" 
4 ,., , 29 2 ~ , 18 ., 21 2 
" 
., 21 ., 26 , 5 4 26, 
"5--169 8 ., 15 2 
" 




2 29 .2 11 2 12 1 20 4 2 1 
'" 170-174 , .9 7 . 8 12 .9 11 .9 9 .9 
" 
2 6 5 , .5 21 2 11 2 , 2 91 
175-179 4 1 6 .7 4 . 4 7 .6 14 f '5 .8 8 .7 1 .2 6 .7 14 , 6, 
1eo-1. ., 2 7 .8 , ., ., ., 8 ., ., .5 2 .2 2 .4 9 1 . 1 .2 4' 185-189 2 .6 2 .2 , ., 8 ., , .6 1 .1 1 .1 , .6 2C 
190-194 , .1 5 .4 2 .2 , .1 ' •• 2 .2 .2 2 .4 14 195-199 1 • ., , .1 2 .1 2 .2 1 .2 T 
200-204 1 ., 2 .1 1 .1 2 . 2 1 .2 T 


























l«lgtb ~ftqWmoy dat a o~ l:_lAh~!I IIlQDl!bSbI!Jmu ~or the 1'G1U'1969 
'... 




~ .. ., '. £ow '. .. U "w ... 
70-74 1 .2 1 .1 1 .4 ., 
75-79 2 .2 1 . '5 1 .6 4 
80..a4 2 .2 2 .5 1 .4- 5 
85.089 ., .5 ., .4 2 . 5 , .4 , 2 1 .8 
" 90-94 2 .5 2 .8 2 ., 2 .3 ., .8 1 .4 1 .6 2 2 15 95-99 2 .6 8 , 8 , 6 .8 2 .5 ., .. 5 , 8 6 42 
100-104 .. 1 4 .. 6 9 .. 16 2 11 , 5 1 6 2 , .6 ., 2 59 
105-109 8 2 ., .9 5 . 8 15 6 
" 
5 26 4 9 , 6 2 1 4 6 5 116 
110-114 6 1 5 1 10 2 20 8 49 8 60 8 21 6 19 1 18 10 " 10 221 115-119 10 2 10 , 18 , 2 10 4417 ",0 81 11 18 5 24 9 11 6 10 8 291 
120 .. 124 1, , 14 4 29 5 26 to 17 11 100 14 39 10 " 14 22 " " 10 '572 125-129 11 4 
" 
.. 40 6 2 10 20 8 58 9 92 12 45 " 42 16 18 11 10 8 347 130-1)4 
" 
8 21 1 44 1 1 8 24 9 42 6 68 10 45 " " 12 22 " 10 8 
,.., 
""" 39 38 9 21 8 ,6 6 1 5 5 25. t1 4 J2 5 
" 
5 " 10 22 8 20 12 10 8 211 140-144 49 12 
" 10 50 8 3 25 17 7 30 6 46 6 '5 4 21 8 11 6 11 9 292 
'45-149 56 14 
'9 " 64 11 4 20 1 8 21 e 40 6 29 4 19. 5 t5 6 to 6 
., 6 ~8 
150-1,. 48 12 41 U 83 14 420 112 94- 48 1 45 ., 18 5 4 2 5 , 8 6 '.515 
155-159 48 12 '7 12 86 " 1 5 1 8 8 ., 45 8 
" 
5 22 6 l' ., 6 ., 3 2 299 
160-164 52 8 .,., 12 42 ., 1 5 1 8 8 ., ,5 6 '0 4 25 7 B .. 1 6 l' 5 221 
165-169 10 2 17 5 ' 5 6 5 15 1 8 5 2 26 4 14 2 10 ., 5 2 1 .6 2 2 1~ 110-114 5 1 8 2 27 4- 1 5 t .4- 16 2 12 2 e 2 ., .. 2 1 , . 8 B4 
175-119 8 2 10 , l' , 1 5 1 0 , 1 4 .6 14- 2 1 2 2 1 , 1 1 .8 61 180-184 5 1 4 1 5 .8 1.4 2 • ., 5 .1 1 . 3 1 .4 2 2 26 
185-189 6 .9 2 .8 2 • ., 2 .6 1 .4 1 .8 14 
190-194 1 .2 1 .. ., 5 .8 1 .1 2 . , 1 ., 2 1 
" 19,·199 1 .2 , .5 1 .1 , . 4 1 .6 1
200-204 1 .2 1 



























t of von DertalaDfiY's oqaation to leDRth at age for FeM'a mqcrophthAlmgI. 
t 
(' IIIcmth8) 
t-to -k{t-to ) 
1 1.2679 -2.2521 
2. 2. 2679 -0.4511 
,. 3.2679 -0.6499 
4. 4.2679 -0.8489 
5. 5.2679 -1.0477 
6. 6.2679 -1.2461 
7. , 7.2679 -1.4455 
B. 9. 2679 -1.6445 














1-e-k (t-t ) o 
0.22" 













































! t ::: 92 
AI 1 eta vala • of '0 at dtttel'ellt e •• (toe. 2'9.46) 
Len_ 
t...,- t, tos. (1.",,- 1t) '0 ('5 ) 1t<.) 
1 52 197.46 5.2,'1 .2"2 
2. 8T 152.46 5 .~9 -o.21SQ 
.,. 112 121.46 4.9442 .1180 
4. " 2 107.46 4.6'728 -<>.0402 
,. 152 87.46 4.4659 -0.0840 
6. 112 67.46 4,,2046 -o.~' 
7. 185 54.46 .,. 9 -0.4 
8. 195 44.46 .,.7842 .'JOT1 
9. 202 '57.46 ,.6109 
..0"-'90 
10. 201 '2.46 ' .4t557 .1091 

















































Length Rate of srq1lth POI" Rate of ~ () ., morttha () per month ( ) 




112 '5 11.6 
1~2 20 6.15 
15' 20 15 .6 




195 10 '5. ' 
202 7 ,., 

























Some age end lea t h relation.hip tor the ?t!!p1llhtB MCroplttel. 
obtained by tbe VCI'l rtalant1'1'. and OOJ portll .... equaticma. 
J.ge 11\ ., Length obeerred IAtngth b)' Length b1 Derta~'. Goraperts'. acmtha (II1II ) eqUation ( ) eqaatlcm(.) 
1 52 52.96 63 .7 
2 ft1 86.18 87.0 
, 112 114.46 110." 
4 1~ 137.11 "2." 
5 152 155.6'7 ' 52.0 
6 1'72 110.85 169.0 
1 185 1 e., .~ 18) .2 
8 195 193 .02 195.0 
9 202 201.4' 204.4 

























Obael'V'84 ODd calcl.llatad value. ot -wetght data , by von 
e 1n' eowe4 Oa1cD1ated weight Calculated wei t veight ('fOn Bertel.anffl'. (Comports'a months ( ) eq~lOD) () e I.lat1on) (S-) 
1 1.56 ' 2.31 2.98 
2 8.05 9.91 8.04 
, 18,00 22.28 17.'5 
4 ,o.46 "7.60 30.6' 
5 47.74 5:5.42 47.69 
6 70.132 70. 07 66.91 
1 89.'59 85.84 86.66 
a 105.70 100. 22 105.60 
9 118 .40 ",.00 122.80 
10 127.90 124.1' ' -".90 
'.1" • 0 . 99'7 'zo' • 0.9976 


























m . IAC 
•• , u . etbel' tu pop Ucm ot 0 • ana ia - ,. ... t 
\b ... Ie "oct ot tiah tbat f 
01' ep lIdat.t k . ia a qQ .. UOD ot C l!'able 
o 0.. It 0101111 to the It t . fUnb 
t18hm, tton will nlJ ad to tho at tll..t k 
alao. ftl'1 lt a ap 1.. c 
.t~o 01' 0" , t~:u.II1C at • 10 itl wlll Dot haVI 
If GIl t otber heet J't of tho t • Id nUtl 1 
ot .t 01' O. 11 o Sap t tJ-ca the t pomt 
t vi.". Propel' aJlqllHmt of _s ta bl. le1d 
r ulrell tbat •• ab • It or c. b. •• 
two 01' aor •• toeD of fta . 1" .. ted '" the • t18 "",. 
tb. total ),leld wW • 1 ... ~baD tb. c b ad ,leU ot- the 
lIldly -.l .toell • 1\ 1e Dot alble to " _<a 
at lta opt 1 ale 101' eaaplo . it • I'll de O~ 
t 0 l' aore Itoeke . ja m )' Sapoe1Ds a toll 
quota, 1t 11 qult. 11k tbat • at k wl1l b 
~. tb. oUler 11 • 't the ta bl. 
oato will b. 1... t th. total 1IIl1ltDllra ta b1. 11 • 


























HeJlDok. (t n ..... 0 t~ of ftA ta-
o til .t • rta1D p • to t ., .tt417 • 
~ oN to • (t94 , 1953) . • • U Dot • p&qUI~ 
t .1 tuJ '"'' • aUltlo t na 1 vS: 
Ylb 
41.t.wJ.l!l;u 
tftD81U t.tur_. ('''2). til 
bo 18t ~ 0 teah ... " 
of 0 tl8b ad b7 ot U. 1"1 t • 
.-.,,..,1" (t 1).,1 ra 0 .. • 1 popu;a.aU 
bl r .. tlo fl ,t\lJ'e8 t t .11"0 bp t 
drOllU~GDt . , bo .. are 0001011 1 • wtlo 0 II lie 
witb1D 0 of.p 1 tbat to ., 
'bl bot 010 leal 11101 1 t..... .. 0 11' 
of aU 8J'O are her Uar1l7.' \)le. • 
ape 1 .. 18 a1, .... ,. bAomaa 
raDp of 1 epeel .. 
11 a r tbrQab 'lit t 
t pool rae. H at • 
, ltb. dof1Dlt. 0 1 ot tho 
ere .. t \)1 tat of 0 01 1 
ftIIut. of tto a 1 II . (J,ob ..... '9") 
oct 18 def1Ded .. a a elf " l'04uo1nc 1Dfo 1fto 'blo1 atoal 
at'OUP of t1lh .. .1' than • cU., abM bI 101 1 
f.tune (,rovtb h. porl04 of r l'O4 \lOD.) 0 1atlDC 
of aU 11'0 U.. ..... ..i1t. ) • It be t t 
tbo .. , leU 1"OP pop tlon un~t 18 t •• k . 
ow .... er . 0 otated t .1\ tho apoo1 . . of t 1l 1IIt po-
oHic Uolo omall to rae. or at k to 
oubtedl, onet 1ft .".,,~. 0 oall tb .. o • 
oUm t&r7 f1l U Ie Utated otbU' aroUDII 


























•• t • foll .. tor, 0 eut U of 0 
of tb. 0 , .. , .. 
1'10 01'8 - r • ot p .. 
U 0 t. of • 1'1.1:10 c J'aoten. 01Jlok. (18 ) 
t • t 1: to b .. ., 1 .. ( ) baetc1 
'b. yar tin SD bo4I P rt10M ur1IUo 0 ••• 
b (1911) (1925) uW. .. .viO 
ot two d 1aUnO't 1'& Col u. 
aorpll •• trl0 O'DaJ!'IUI'e:I!'II ot yellow tiD t 
of '1"0 1 Ui. OC.IUl . WbU. alpin, I'&Ol~ U AIII_ 
U"", aa4 _sma a 1 ... PUlA7 (1951, 1957) utld eo tru 
and urlaUo ot. Juea (1967) abo atudi • aorp 
.trlo 0 of tbe 1'11»1» tub lIUzlImm._ ~WmtlA.l 
of Utter _ .... itl .. al ,tbe , ot 1 • 
of tb. citu 
Ooean. 
yert . ral" to flnraJa ill he noial 1n~,..t 1: of the 
P Ulo • iD. &m4 hUe. uoot t (1954) fUUlllQ 'Sfter .. aot 
D'CIIII tUee tUll a l' 
p1'Ooortl 
AUantlo out, _t aleo 1D 04, 
.. . erowtb J'at ..... at _ urit, 
.... 
1: • of epa 1D. IIIQr. (' ') anI~1a •• er1eU. 


























tr Loaoa tJU111ls ere d.. BO'Ulft (,,,2).t 114 'b. 
lIlerteU. . COI'phontl'to 0 ten cd n. etnowN o~ 
otollthe to dltteretttat. the art1Cl cod of CUelap Eel. 
Reocmtl1 a ' bo~ ot Dew tHlm1quee .,.., ... " .... 10,.. 
for the faoial atud lH of 11 e, Sunk!.u ala (1958) 
pree_tea lri4tr1c .. t t albaCore (guao ) po UOIl 
lD Pac1f1o aD lDillaD Ocean aut,rea with reep.' to bloo4 
type fre<tu olee, R1dpe,.a1 ~ ('958). teet the rac.. ot 
Gookt,e calMa n ••• , .,1'010 leal 'eo !~ ... , 
S1Ild eJ'tlaDn aM Mdre (1959) eaploled .erolOl1ca1 teo !q .. . 
to in,.. U t . ftC. of MlanUo benlD, . !he blo04 £J'CnI;lt 
ot ;.vUp9p. _ .... atwUeet b, p • 811d lroceu 
( '962 ) aDd tbe, tGUlld t bat th' aoMbeI'll .d eou.tbere fona 
wert reproduoUvel7 Sa teet.' a (1964) e e-J'Ol 1ca1 
lIlet l1oc!. aM fcnmd tbrn 808Uoa11, d1e\iaot II pulaUou of 
Puotf1o .artUn......tropboro1e eel .erolou .en "flo,_ 
., Cueb1q (964) sa hs. 1DftIttaaUOIU!I of a.'eoUq fto .. 
in tuDaa. hrrSD (t9S1) HViewe4 t be l1tvatur. U. • 
of cI1r tOlftPbt fu tbe ,\\141 of hC", that tbU. hod 
could be "8eM onl7 It the UaUe of lDU.,,!c1ul YUlatlo 
baj be.n det. In''', fe.tns aleo • e nooee.tu1l, .. ,10714 
m to t1n4 oat whether tbere ... UI7 IS1ztns fd tbe 
poplaUOI18 ( baeter, ' 958) . Ji:argo11a ,d • ..al (1966) orted 
· ( 
14at1f1caUOD of 0" of aook.,e •• 1-. " tacs1a&, tal'U1Uo 
1nteotaUOI'.I •• cal. oNmlotere, •• rolosr e4 aorph01OO. 



























P1 he. • ... 0011.*.0 fJ'Oa ~h. trawl _tch.. . 
Icmc. All th • 
.... taken Dunst to .Ul. .... ,." .. d .. od"" "y .... rI' all4 
Sou8t.r ( 1949) . Tota11en8\h .. tat .. 1J'l4.pen4an' 
o - oter 8Jl4 th. obaraotft8 11k. h.1lI leDCth. .,e 41 ... '11' 
leJl£th of 'Dout, 1., h of p 1Iora1 tiD , 181l.th 01. 0 
anal. .p11'18 .ere trAOed .. i!epen4 11 chahct.,... 
The.8 obanote_ Ve" 4.,111.0 .. 
L. "leeth. 4utaDoe fnD Up of anout to ,.tenor 
aoet tree en4 of auboperel • • 
BJ' 41.lterl the peat e.' 41aaeter bot.e~ thl 
free "'I' of 8,e. 
:anOlat 1 gth. Di.tauce bet.eOl1 Up of up,er 3aw \0 
ant.ftor , pomt of Q'e. 
Pectonl tiD laDCtb, Th. u.. • fI'ee th. lD.eJ'tloa 
ot the p.tOI' rSD t o til. poeter lor Up ot tbe tm. 
I3u CD the prlDdpl. Of leut ,'cnu~'.. . the toraula 
Y • a .. bl where · Y· . the .'b.D4l\rt leosth ud tx' the total 
leDSth It tat aDd ' b ' t he ooutante weftlatt" to .UU4aN 
letotal lencth elata. SlIIllar17... 8110n Uoll .. v • • 
alao tlth4 tor h 1eq'th. .,. 4 .... tvt all l~, 
pectoral le~ anti _ .. 0114 anal ' p irl8 in relaU,on to tal 
lacth ('tltbl. 96) . 
t 0 '/ 
'0811818 ot c r1&noe ... uel! to teat the u.tter • 
betw .. ftJ'lOUB ohahoten of aup1 .. u~tl1"tIlCe p e .. at '" 


























AnalniB of PlorphO!etric characters: 
Relat10nship between total length and standard length 
were found out. Total length in .. were plotted against 
standard lengths and the relat10nship was found to be linear. 
As the morphometric characters examined were not found to be 
significant at 5~ level between sexes, the data for male and 
fsmale were pooled. The regress10n formula Y = a + bX Ya8 
fitted to t he data. The equation vas found to be Y • -7.6447 + 
0.8546 X. From the (Pl.XVIII, Fig.2) it could be observed that 
the points lie v ery close t o the regression line indicating 
high degree of correlation between total length and standard 
length. 
Head length: 
The head lengths of the specimens from Mandapam were 
compared with that of Hong Kong and Madras; simUarly the 
head lengths of specimem from Mandapam were also compared 
with that of Kakinada. It wa. found that this character 
was significant at 5~ level within the samples from MandapaPl, 
Hong Kong, Waltair, Madras and Kakinada; but thoU8h it vaa 
found to be significant at 5% level between the samples from 
Mandapam and Madras, the samples from Madras and Kakinada and 
Mandapam and Hong Kong wore found to be non-significant at 
5~ level. Table 99). The regression lines from Mandapam, 
Hong Kong, Waltair , Madras and Kakinada were foUJ14 to be aa 


























out 1 b8 withtD tb. lapl .. ftoa the nan • 
HODS I f ,altair aDd to b. aon-a".Ui 
at 5~ 1..,1l. Sl.dlul, tb. m lnsth of eaap1 .. flo. 
IIUdQu aNI "4I'I1II, llaD4apaa &114 BOIl8 lac _114 4raa aII4 
Ka1cJftada wen WO f4MU! to b. nOD..I1sDltl t at '" leftl 
(t able t OO) . !h. repeel101l lilleB an repI'M ted .. u 
the Pl. XVlII, ",.4). 
ell tb. '" 4 .. , ... of the aampl. .. t • 
I'U. KakiDa4a aD4 BODe lCcmc •• ,.. co. • it ... f 
to bl h1shll llp1tlt _t '" 1 .. 11. . Uarl1 the .,. 
42a1'1wte .. 01 \be nmplee b,t... apall laclne ..... 
to M hlplJ • floaDt d 5" 1 .. 11. Bu' the 
Baa4epua __ 1" aft ot. J'ft4 to ,Item-
11p1f1cant at 5" 1 .. .,. (~an. tot). Bent ....... th' nsnel10D 
11ft. (l'l.n ux. '1«. 5) allO 1J:I4lo_'" U"'1ftot 41ft.renoe 
dapea an4 
,.... 
lJ tow fin hn«tb dth1Jl thl 8~" trca " 
H • Valuir. 1la41'U aD4 Ialt 4a "11" f · to .. 
81IDSf1 t a' '" ~ The IAnda,.. 
4~ •• ,.. &loo anal,. f to be 8Ssn1ttoant at 


























8&:11P1 a 1'1'011 P:.de " N 4 vith tho of 1 
l' Hong , I hey vere l' uncl to be ntm-e1¢f1cant . 
b:I1la.r " t 0 p19.., eomparOi! with that 01' 
Iald.nada it was to:: to be non-a1 fioant at 5 lcmtl 
(Table 102). t he relrre .. lon 11 • ( l .UUI, tJ.g.6) alao 
lUuatrated tho d11'to noe between ~'&:1d&1)113 
other plaou_ 
-:>1 and 
1 e 1118 wero teoted 1'01' 
l' !anda t , 'altair,. \Ie . 
to\lDd to be n leant at S . level. l larly t1m oo:rt(} 
anal spine lensth ot tM Qeoia fl"OQ a 
an4 e4 !'e)1nada W aloo tound to be non .. 81F¢.t1cant 
at 5'" levol. t tb1a chal'acter betv en "an.p and . ,a4l'C.8 
to' !l1d to be 81 fioant at 5 ' levd 01' J)rob&bl Uty (Table 10})-
The afton Une (l.XVIII , 8.1) aleo abowe Ela:nIOClO d1ft. .. 
bew ,tm the p. apa::t aDd Hong' the _ 
tl'Ol3 ;Ja4rae. laldnada and alte1r. 
D1ecueolon. 
P tbeabow obsoJ'Vatlons ('!able 104) it could b 
en that the h . ad, peo toral tiD, ana 8 ond _1 • 1 le h 
were IlJigmficent aDd eye ell etu vas hi rilly e1r.n1tioant bllt:_m 
anda-pao and a4rae at 5" level whereas tbeM cbaract H roo 
Don cn1fi.c t at 5 18 1 beltv!:! n l'ud • d Xak1 4a and 




























t,t du..tu of t nlap1 .. fI'.-
w-,"tatr 1 t t dcalflcut _ 
tht 1\ 1 ....... lImtf1 t. All tht t of 
eap1eo "bee IWUKl; JU yen 0' b 1t 
ooal4 bt intene4 tbt tht tt_1e of I. _III:RlU~_ of 
Pall t bt 4utuent fI'Oa t t of Co al cout 
( ana leJt1Dlatla) . .bt ... pl .. U. _ .• ,_ "'~lGa 
ba.. the hOC1c)£eaecNI' 0 otera. nt, 
t .toclc. th. UI4 DOl .. ~gq. 1 ...... 
cbal'ftcttft. UlJ p ttl",. c ft14 t" 
41'1l ... -~- • fft .,.oSa • oould be e'zaIIaiJlllI4 fI'Oa B 1-. 
n. aboY. utU' 00... !'tel, otb." 0 tioa 
_*.J the lal" .. t tp U4IIl ot • to tar 
ooUeot .. 2(17 _. vb ...... apac • 
D. .. urllla 2 0 • at lad,.. a. f b18 
eM". t t the ~ ~ h1t Bar .. 1. U' t tbat of W,... 
QWl . 
lakJ.na.da al all' ta. ~b1a d Ut... 0 • .., be to [fu.. 
ecolo cal IUHer oe of PUk Ba1 aDd 001' al coaet. n. 
;KRa:! depth ot Pallt IeJ .. dad h'ca 5-8 I.thcu vba,. 


























a.pea. ila4raa. Kat1na4a. Waltair and HOllIS K 
























Y • 2.5820 • 0.2686 1 
Y ~ 2. 2105 + O.276~ 1 
Y. 0.4061 + 0.19101 
Y • -.6060 + 0.29O? X 
Y • 8.596' + 0.2381 % 
Y - 6.9470 + 0.0220 % 
Y • 1.488' + 0.0605 1 
Y • 2.5627 + 0.0574 X 
Y • 2. '5974 + 0.0570 % 
Y • 6~77B + 0.0268 X 
Y • 1.8070 + 0.017, X 
Y • 4t~169 + 0.0465 X 
Y • -.8140 + 0.0109 % 
Y • 0.5127 + 0.0704 X 
Y • 2.1108 + 0.0645 X 
Y - 1.56,., + 0.1B94 X 
Y --5.9111 + 0.2433 X 
Y --',5540 + 0.2149 X 
Y -.1.7,09 • 0.2261 X 
Y .12.6620 + 0.2677 X 






x . tal. length 
Y. 7.3256 + 0.0240 I 
Y D 6.1680 + 0.0461 X 
Y • ' .9347 + 0.0617 % 
Y • 5.3171 + 0.0504 X 


























!.&Bli . 97 
of .quare. aD! pr04tlOt. of f) l"pbometl"lo data of !'JI1l!!Jli! 
10. BI Sf 812 SXY 
Head 1 
apta 38 5'59 1518 776m 610go 2191~ 
lUI 15 '069 002 649165 '''28 186'" JCe1c1nada 12 1520 4'2 200642 16220 56m 
Waltatr 9 16'9 471 "512511 2584' 89854 
B JC 6 1199 ,.,., 2402" 18971 67495 
,.41.eter 
~ ,," ~1 176m '843 54225 
lUI 15 ~69 208 649165 2968 4~ 
1tM1na4a 12 '520 118 200642 1192 15412 
altair 9 1~ 115 312511 1517 2174' 
Rona Kq 6 1199 71 240235 841 14205 
snollt lellgth 
.. ..,a~ ~ 5'59 '95 1769'7' 4165 56661 
~1'88 15 ~9 210 649165 '5012 .3997 
h)1nada 12 1520 98 200642 848 12988 
'altair 9 16~9 120 312511 1684 22841 
Rona I , 1199 90 2402" 1360 18026 
P8Otoral t1JI. 1 
llarl4a~ 38 5'59 1074 17Sm 31186 1554" 
*41'88 15 '5069 661 64916, »429 140410 
KaHnada 12 1520 'roB 200642 9~ 40756 
Waltair 9 16,g '555 ." 511 147" 67922 
Haag long 6 1199 245 2402~5 '0011 49129 
SeoCllld aal ~1De leosth 
dapell ,., 5'59 407 176973 .,91 57902 
IIa41'u 15 .,069 234 649'" '232 49856 
Jaldne4a 12 '520 '41 200642 16~ '8'561 \-Ia l tatr 9 16'59 , ." .,,251' 1959 24564 


























Oorrecte4 of e uree a4 producte or morpboaetr1o 4ata. relJft eta 
ooema! t and deviation from avsmge 1"egzoe881 on toJ' !'!'M!!M, 
trom dttterent place •• 
110. .,2 'I 2 b 1).7. 
Head lcgtb 
dap8a ,., 2121'}.0 1249.90 5052.06 0.2361 46.1081 36 
14 21247 .. 0 1666.40 587'7.80 0.2166 40.40" 
" Jta!dne4, 11 8108.7 66B.00 22'79.00 0.2810 27.4.,,1 10 lIalta1r 8 14~.9 1194.00 40"19.67 0,,200'7 7.7820 7 
Hong 1000S 5 6'54.9 42.84 151.17 0.2'381 6.8464 .. 
r:,. Maner 
&pia .,., 2121'.0 22.98 493.98 0.02'2 11.4769 36 
14 21241.0 72.00 10" .00 0.0485 21.9'727 
" XakSnada 11 0108.7 47.67 574.61 0.0708 6.9427 10 
walta1J' 9 14030.9 47.55 800.2' 0.5070 1.9102 1 
H.C'IlCIODS 5 6'4.9 0.8' 16.B4 0.0265 0. 3834 4 
Snout length 
1IaM,. Y1 2121'5 .0 59.09 955.61 0.0450 16.0314 ,,; 
llaclrae 14 21247.0 e,.'" 1285.20 0. 0604 5.9924 
" Ia1dlIacIa 11 0108.1 31.66 465.34 0.0'73 4.9552 10 
'altdJ' 8 140'50.9 84.00 987.67 0.070'5 14.4755 1 
Mons X 5 6'54.9 10.00 41.00 0.0645 1.'3524 4 
Pectoral fin 1 
d,p_ .,., 21" ' .0 911.37 4030 .74 0.1900 66.4792 36 
l'IUI 14 21247.0 "00.94 5169.40 0.24'2 4' . 2596 
" laJdmaa. 11 9108., 402.61 1742.61 0.2149 28 .. 1466 10 
altaiJ' e 140'0.9 7"10.2' '3112.56 0.2261 12.8750 T 
H I 5 ''4.9 66.84 169.84 0.2615 21 .4067 4 
8eoold aul epm. 1e th 
lIcldapaa .,., 2121, .0 '5 '.81 504.29 0.02'57 19.9272 
" Ila4l'Ge 14 21247.0 81 .60 979.60 0.0461 .,6.43'10 
" XaJdna4a 11 8108.1 ".25 501.00 0.0611 5.2963 .0 
alta1r 8 140'50 .9 152.2' 707.4, 0. 0504 16.5530 7 


























.lIfA.LYSlS Ol' COy ARt AlfCE 
SO'IU'OO ot VU'1atlce D.1'. 
Bead leDSth 
l)e9la:tlon trc. iIl4J.'fi4aa1 l'OBftulca 
bet.WI!IeD p1&oe.. CLt,D"::. a ... Kana 10 
Valta1r. lfaclru Mel J: t.nac'Ia) 
l)1fteNJlO. betveeD "eNlIe1- ... 
Dev1.'lOft t1'al ... nr.. 1M1V14aal ~cm '4 
• U. ,, _ _ I
Dn'1aUcm t ... 1n41v14Q&1 nll:l'd81C1l 40 
betve_ p.laoo.. Cl:taDdap!a ad BCItlB ltGIIB) 
Dlfterenoe between repeee1G1l 1 
])eViaUGIl :troa aVGrA6e SA4191dual ftSZ"t'Jee.taD 4 1 
_______ • d •• 
---... --
DeviatlQD tl'Qll 10d1"UIJA1 rogI'IeealOil 49 
betvoen "lao... (UDdal*l an4 1Ia4J:oae) 
D1UeftlDO. botvoeo "Sftoaice 1 
Deviation tzom a'f'OMgO 1Dd1914aal regreeatCID 50 
cd 
8QQa.l'eD eq.area 
129. 2127 1.845 
~.6650 1 . 4160 
158. 6'780 
-
" . 5545 1. ,389 
0..0055 0.0055 
" . 5600 -
-
81.1120 1. TnO 




















4 . 02-4. 05 
-
-
-- . -. . ----.. _- ... . . . 
])n1atiaa t1'al 104h14Qa1 "CaOft 
betweell plaoe • • (1:IIII1fte an4 rwJa) 
D1tf.ftllCe betveem NPtJedOl2 




61. 0762 2. 9511 

































A:KALYSIS OP COTABIAlIO , 
SoI1rce of variatiCll D. P. 
Snout l.....,rtil 
-
DeYiaUOft tl"CII 1n41v1dual l'881'Wee1an 
between plao •• ( •• It . 
alta1r. l'Ott 4 h:tiDada) 
Ditterenee between l'epoee.tana 
70 
" Deviation 1"rca &Tera~~ 11ld1vtdual l'egftlile1cm 74 
• •• • • 
Dniation baa ladh1dual regren1o:n. 
betvem plcoe.. am and B K ) 40 
D11"terence between "lftemona 1 










0 . sa .1 











___________ • ______ • ______ "1 ______________________________________________________________ ___ 
DevtatlOD trom 1nd1v1daal l'egl'e8s' On 
between p cee. ( dap am drae) 
Ditt.ranee between regre none 















--- •••• • -- •• •.• ----------,-_ .. _----------_.-------_._ .... _,--,=-----._-------
DeviaUCIl tram 1n41"rldoal re8l'9oe1an 
between plao .. (rae Jtak1nada) 
DinereDOe b tween Sftllftone 







































UBr.'!: 101 • 
ARALYSIS OP COTA3IABC~ 
SOU1"Oe of 'VU'1a Uon D.P. Swa or Una ObHftGCI equuoa equaree .. 
• O1aI.2et8l' 
DeftaUcm 1ft111 lftIUT1d tJ&l "snaa1GD 
24.1181 0."" 12.W· botween plaeoe. ( UaDclapam. I!~ XoDa. 10 Waltalr. llaana. end Itakl_da) 2 .. 50 
DiUe1'Q!lCo "We_ npoeulOlUl • 18.,...9' 4.58'n - -DeftaUon tl'GI aWft88 tDdl'W'l4aal N 8Ne81Oft .,. 4,.0614 
- - -
-
• • • 1ft 
llnlaUcm 1roa 1nd1T1t!ual ::r-;estcm 
between p1aclee. CVaDdap_ Hong Eaag) 4d 1'.86~ 0.2965 44. ", 
Dlft"nDCO between "&Nardone , 0.0067 0.006T 
- -
Dn'laUcm 11'O11l Il'9'ln'agO ln41v14Ilftl ngrnn1CJD 41 11.8661 
- - -._ ••• AM _ 
. . - -----
Daviatioa tl"Olll iDd1"11claal " e reoet_ 
betveeD plaoe •• (1faDd~ eD4 UarlI'ae) 49 11.469' 0.'565 41.20*- 4.02 .... ~ 
DlUeNDI)e betveea ftpoea10ft8 1 14.6889 14.68B9 
- -
Dn1aUcm hOI!l avorap 1D41v1daal ftgN.814m 50 ' 2.1582 
- - -
' ............ -_._-
De'f'1aUOIl tl'CD lntU:r.ldual "Ct-:: botveen plaou. (1fD4nae and ) 2' 10.90116 0 .4'759 8.450 240-249 
DiftereDOe betwa lOp'ea1Gn11 1 0.056' 0. 056, 
- -
no-.:la tion tl"Gm 1WOftw.8 :lD41"11clual N 8l'8811ian 24 11.0059 
- - -


























ANALYSIS OP COVA.RIJIIC El 
Souoe o~ var1ation 
PectOftl tin len 
Deviation ~l'OIIl 1nd1 vidual re{treacClll 
between placoe. <?!andapan. HQng 1[~D.h 
altair. J:a4raa and Kald.nada) 
DtftereDCe between regl'e"81ona 
Deviation ~l"OCI avvl'08tt 1Ddh1dual n 
D . .... . 
70 
• 7. 
Deviation ~Z'O!Il 1Ddlv14ual re«".cOD 
between places. (Mandapam and Hong I:ang) .0 
Diffe.l'enoe betveen regre.81cm.a 1 
Dedatlon ~1'0. avvZ"l£C 1ndlddaal l'egl'8s8iOll ., 
Deviation 1'I'0Il tndtv1dul regJ'l8sa1on 
between plaoeD O'mldapam and Kndraa) 
Differenoe between l'eG1"e8eione 





























'5 . 24' 
-
-










4 . 0""". 
-
.• 
- .._. -- . -- -_. 
-
Deviation from indh14ual regresslon 
betweeD plaoe •• (Uildraa and Kak1nala) 2' 
fferCDce betweeD l'egrese1ona 1 
Dn1atiOD from averu:e 1Dd1Y1daal rogl'Oell1on 24 
• Slm1f1cant, 0 ROD-.18D1~lcaDt. 
71 . 4062 
4.7268 
76.1330 





























ANAlYSIS OJ' OOV.uUAlfcr>:: 
SOlu"Oe of variation 
5eccm4 anal apinG lenGth 
Deviati on from individual regression 
between placee. (lland~ ... Hong KOJ18 . 
walta.1r. ~rne and Kakinacla) 
Dit'turence between regres8ion 
Deviation from average 1nd1vidual regre •• t on 
, I 
Deviation fl'Olll i n41v1dual ramS IIi on 
between place •• (~map811 an Hong Xong) 
Difference between regression 








































• I . -------_ ..• .- .. . -- . -. * .. ---- --= -.. _-- _ .. ,--- .- I .... ___ 
Deviation from 1ndlv1daalreg1"esalon 
between places. (Mandapam and Uadl'B8) 49 56. 2640 1.1491 4.61· 4.0.,-4.()4. 
Difference between regresa.lona 1 5.2939 5.29:59 
- -
Deviation from averace ind1v1daal resrese1 0n 50 61.5579 
- - -
- -




DeTlation frm individual rcgreaeion 
between plaoos. (IIfadrne and Xe1dnada) 2' 41.7'340 1 .8145 1.26 248- 249 
Difference between regres810na 1 1.4412 1.4412 
- -
Deftatls from llVe1'6ge 1ndl vidqal regress! on 24 4~.1752 
- - -


























Snprmar.r o~ the ana1781a 01: oovnr:1anoe t4 the llonhOlllOtrlo ch-'lraotere o~ 1 _pA9rophthal!;\l!I o~ 
d1Ue~.nt plOCH . 
Souroe o~ variation Retld 1 ength Pcoto1'll1 fin len 
d:t-. J.!a4ru . JCUina4a • 
walt r aD! BOJl8 J[oa.g. 
llandlq)&ll and Ronlt 1':0lI/l • 
llandapa and J'-A __ • 
rae aDd Jelr1nnda C!! 
• S1~loant at 5'! level 
•• Hirh17 a:11t1l11:1oant at 5f level 





































etu41 of t. ra.ltes ot a 11th 18 iDportsnt 88 it 
throw liSht Oft tbe 14enUt1cati of noeo (Mar&Ol18 Jil. 
1968' . noot epeclflott)' of eM1 ot tbe pam.it .. an 
reporto4 . :.aDJ crutaeean parultea an4 a few n tob 
~,aft\01t .. an reeoJ'dtd trOll the eclaeni4 Uah • • 
he alGe d .. cdb Pmigp1YI .£!£ji.UDII 
",ekar (1956 . 1959) ddorlbed 
I'UloJ. (1961, 19620 1'1 1962bJ HOorded the copopocJ 
plu'a81tos n 9jQl.tthl, aDd 
.p. nJ'Id JpJmlU! OPe nepeoUvel;n lUrtulneh. (1964 ) 
fr_ • Apart frQll the copepod paraaU. 
an atemal ad • gcnacU,al D todee parae1tee hay. oleo 

























0001IJ"I'ftC. aD4 SIt~ .. l', of Sltf •• 'a'W. eft the rich. 
are h :.111 iIlI.' the Jandt. .... .. beD,saa thr'OU4!~ 
the anal op • b ... U, ~ted Oftr .... apptaS' ok 
ud tb. bel' of Oft ill tbe OYarr "an alao t reel .414 · 
4I'1laUcall,. 1u14 .. the pndlal paruU.. tbel' ed.mal 
nematode peru"" .. alao 0 tn 
al. "01'8&1 o.n4 au1 fw. 
Cl •••• l_to4. 
Of«er1 ~1lariolda. 
u,yl it11l atl'14 •• 
OtImel COl 
b de4 SIl tht baa. of 
field. broa4. aou.tb Del .ba,eII. o .. opU abo". ,.. 
01' l .. a ewolleD tmal'l, o,l!Ddl'lea1 ,oet ... terl1 ana 
aoe aiDed bl a 1 If 401'8&1 loeUQ1aI' &laD4. au Il 
flmot lon.l 1a adult teale, TaU tnn U 1a 1Ial. 1f1tb • 
pail' of loI',.. lateftl ,roc... p08\8l'1ol'17. cloacal 
npel'G t.ue tenSnal, tutu .~e, tall ebon bllmUJ 
1'0 ed SIt l-.l.. Oftrl .. reflue4. 
W~IDI:I ",WQSIIIl2ll1 .p. IlOY. 
(Plate J:ll 11,. 1 a. b) 
liWI~Ea ~WIK" HelMa (1180 • 



























.atzJ~. e J 10. U,/1 
1. • I ~ 
hcIal. •• 8-4-t9121 Sltt. O'VU')'. 
IIIm»a' eml 10.11 '/2-' 
.u . • ,. • MSlSiW_ JIaDi __ 
,-.l •• 10..5-'12, • 0ftZ')'. 
t. PA"er. Mel'_ rpbv. 
LpceKltl' and enal'IUI. 
CUticl. ooth, ... Ure.nepar.'. _"l'iOr ezt4 ,-hl'lt1' 
.ztr . itleo 1'0UJJdt4. mouth f'WlIlO1-ehapec1 withe'" llpe 01' 
papWa.. opM.&ua lon, aD« 011lDcll'loa1, 1ft,,, tD' en • 
• 1.oot et1re lnsth of beet, ... blaot tv. •• ithout aW 
opelliD,. uhl"08 .st_d, DlIIIoat tho .hal. loath 1114 with 
£68, ant.rior OVU7 beD_ lDn:rcla aM eion hap"" ,.sm. 
O'fUl Dlaqo.t I Ylv1parowt' ... 1&"", tllUon 
mee.evt about 0.4 _. dUU .ora ....... ab01l' 60 \0 eo • 
It OC01U'8 in ova.rlee of acsa_ •• It 18 I'al'tl, tcnm4 SD. 
'eateo of t he abcml uotioee4 .poel... f be PIN_tag. of 
1ateotlon ~ trc. 2 to 10 PtlrO_' SD ftJ'lou a_the. 
(Plat. Xli, Pla.2 a._,o,4) 
I"" iJllUll* _IWIIJl1UA1l.1i11., In. lDl"" Pan _ ( 
Rgl.pSIR" Cll!ftl8o.'",1. Z. _IIU_~_' 
W~"!. JIaDbpU (pen llQ). 


























miUl... omml 10. 'M/t • 
iMIll:1I1 Jfabcta ( an 1aI>a 1'.-1" 
'5-4-t970, ~lI.J~latJE"" c. at fiDe 
_~'" '5-4-1970, 
2 ~.1972' fU, pf Mr.U!!I' ~. at t1ft 
.~ .... tta. 
,.hm, teal... .. 1 "_ ltNlU, 1.' 
tbto,. th .1 ped, OeiOP , .hon .tcllftl .... a 
0.5 _I al en4 of I • pOinted , O\ll'Yed 
"enID1 .. tlle 01. J, t.r1tl'17 ed 
• 




ttl '11 without OPCIWa, to ut.nol' SA adul' . h OU 01' 
papllla.l abe I , .. 'erlol' of cutiol. with 0 trio' lODe , 
'r.ro tll110 I' ab t 0.1 SA 1 0. 02 .. 
SD w14th, SIlte tbt of -brJo to ticl., tall 
O1D'Yed ide. 
. 
loe • In.~. a • _th wb10h 18 . ... 'tG4_ 
at the .It, of lDteotl • It OU'II 1ft......,.. AIlHII4t 
trb. parae!t. 40 .. DOt ... to hanl the 11 hu. n 
t , 01' 4. pane"" •• n to..... in ODe tith, 4 'be 
wraal alt. of 1Df .. , ... oa &1 tJa the the parut .. 
".N n .... ta h. 40%'8&1 , anal. ptotoral tsJ'j...al.o. 
If ere •• _ to be IlO .... or .0 ,nt.rae. for tb. t f tioa 
r 





















































. PIS t AIfi) DJSTamrrIO OP fBll SClAUID PI9m~ 01 DDU 
Ia'mlU9"gp' 
heY flah .. fOl'1le4 about , . , pc oent of the toW 
ammal r 1n. flah 1oD41ftga of Ja for the pel"104 1960 -
1972 (C It 1972) abo' 5. 2 pelOen' of aeriae 1an4tDlI 
111 tamUN"U t or tbe e perl04 (Table 105) I ""·,..lIhtft 
raDke4 t m t in .cSaen14 fSab l.aDd1np when it tOl'll 6.", 
of t he total lUU'ifte n eh l aJSd 1D.£l of he t. foll e4r 
TamUmdu ( I.aO, 1969). A 1 la 1Dp of ao1aen14 fSa_ 1Il 
India f or t he Yeaf.' '972 were ~099 tOllDO (Tabla 106) ad 
tho • of Tam1l=4u 62)0 t onn... Wlth IIOl'e eaphMu on the 
t rawl1D8 b7 0 nUIIl . , the laMtD ot the toiaeaU 
fiahee 11114 ita iIIpol'talloe i. bound to so up. 
SPOC'. CmpQliti9D of eoonOllsm1lt lapprtopt .oMRU" 
• OOCUl' in Irca the lnd 1a 
cout., 01111 about " . peolee tora a f taheI'J at C! Uferent 
plee .. (Plat e u , P~.U . SaIlli4 t1th" oontrl1nate4 about 
25" of t he trawl catchee in Boaba)" a!I4 Souraahtra 1'1810 
( 0 1969). Dur1ac' e l ear 1972, Cbel ( ) 
t 01'lle4 a~t 6". k~b (Otollt holdM b1tp'U.> .~ 1.,,, 
and ot her .maller tol • l1ke iphpf" I i.al~ • 
.Illaur&11ll1 anel JAAp1eOM P'QFgrhlmM. foru4 all t '8" of the 
total trawl lan41D!I of 101111&7. 
fbe t tab...,. of the epee... of eolaen14 f 1lth .. utter .. 






























Aloq the Bmm1:la;r C 8t ctul'iDI 1972 t .. 
'~nUe ant Sunui e0D8t1tu~" 
2"" eh t of \h. total aoiatDU 
Oto1J.tb,p SPUrn lid otb.1' epe01_ ~ ch d4 ,,*,19P' 
10!'. In nla C08et t) Od"d alld 
c U\uted ,ob A 2 of th, tott. 
8018.1214 lanM.Jl&8. Al0 the , UDa4 co.e.t 
tOM .~. • a ber 
,~ eb aIIIl other loiaenUe • lilA hI'8 cout 
aUlwf1bJ~ .. tomed 4~ . aIUPI. 0 gUa, Ot,uSh" .ml~ 
aIJ4 .Il.2IlUlWIl. £iMIa 1~ each Of the 101881214 f Jah :t .. of 
4 
t5" eaoh ot the .ela.BSd tub toh... III 
D.npl conat aJJ4 111 tbt eetuar1.. of the l"iV'l" OIl • 
4 • &.ijbl\jLWl 90UP&' " • __ 
and DW.WIoUtZl Jtw:d1i.t2.1. 51' of the total aolansa 1aDd~. 
FI'CIIl h •• boY. Obetl'VaUOM 1t ... w1dlftt that thl 
tSDhery ot the 41tt. t epecS.. dee tr Oft. Sute to 


























8t the th1l't1 ... • .,.. eo far 
Herptol.1Sh" , . 0M1UMHM .11111. lala 
plqrgdop, ,fpbn1.. 99"0", • pibe and • _EIlSI& an toWl4 
, 
'I v 
t oout ot ltld 1& whereas Otpl.UIlM uJlU91V 
.uaa.llllma, ph'" aDd IMP.. ,m_ ooov oD17 
alOft« t he Weat c t. AIloAg tb • sped. .r. 
and smUp' &IIIJ PMa aft 4utrl IV'" 1D 
the eet dee of GaD aD4 1D the eoutai b.lt of _, 
Tbe pattft'ft ot UaVlbGtloa of 8pool. ~t eclaea14 the 
eaut of In 18 18 ab01lJl in (Plate D . P18. ). It b. 
oHen" that the S. bloWitM tol'1!l8d a f1tfberr olll,. alone 
tbe ortb Nest coaet ana %forth at ~.t. Of sa. lte 
oc - oe 18 h b faU 'I an4 it tloee DOt fora . lUh.1'7 
bother pl"cee. OIl th. otb ... han4 
to.... OD of t he _ortall' ftah.d.. 81emg tbe Ilozotb. ... , 
coaat of In'lla ocour in ahoala aurlDs tbe , ... 104 .ov bel' 
to IIIU"oh 1ft Oalt ot RaftMJ'. 
1& aoSa 
IEIIIIIIlI 
lIWIiillB tOl'lUJl! about 6~ of t be total 



























" • ,Q. ''''' ell - other 
.0s.e1l1d tobes. 1D thl t of 0 t ot da 
5~ of the .oiaell14 f er'1.. 1o cd bJ it • i.. 11A1 
no 2 old. I.. aantta aIld i.t ( t," ). 
n .. ot 1r1tereot 't note that • 010 tOJ'ld 
• tteheq in PalJc eJ4e •• 14 OOO\U"'Y" iii . t ot • 
!he Palk Bay toh. repr .. ent th e of t Gout ot ta 
aDd the Gulf of I' c toh.. fttI_bl tho.. ot V It c at 
of IDd Sa in .peel_" pOILU • 
th , 
an IlUlJpentled. Jl ... , 1aD4SD&e .... reoorde4 ItO" 4ur1ns 
winter ontl.e 'F1s. IOYe bel', Del bel', 18,,"81'1 leb rr. 
ool'01na to Bh OMl' and l'enkataruaa (t952) to f1ehlq 
.... tor the .-.u.s- eo1aen1de l1ke... and J..-.J Wu.w:;a 
... t'rom "'aJNa1'7 to Jul7 alul tbat of • SMTiW", ffta 
Aprl1 to A 1: in 8alat.u coeat. 
The tlob.eJ7 of tbe iarpJ' Bolaen ". In. • 4JriiWIA1lIm1 
i . .how .... 0ft8l. 'Far to t ellh Tbe U.b1n. 
o on tor • alon. t he w,,' coaet of lni11a vee 
4ur1nB ~eb r; to AprU (J~ ,,114 00 te, 1951, 
J.,.ruan, .d .Il 1959). • 0 curt- 1D ehaab 1a 
Cult of MennaI' dudna 1f0000ber to~. GeoNin. to tt 
.11 .. (196'1), Q. )tJawltU fomed .. tieher; alo the lorth-


























II " . 
t18 ..... 0lIl C Gcortlq to " tI' 0 110M. tlbl!'iB,t/i 
the oatha ot lOY ber to re'l'UU'1 tb. Palk Dar b e r~A 
chOPP1 u4 it .. Uff1ou111 to 0 te the aete 4 • to '" • 
01\ at ot Borth-- t. oem. Ilurlq this ,ert t ot 
cala the f1ahlDc GoUdt1 • 00 ce tnha 
there. 'r JibJ'O'b to Ootober Cult of Kanaar bec)Ul. r • 
h DOe 11M f10 ~1Y1t1 18 .hUted to Palk • 
net • 8W neto,· 1 va1&1'. ebore .e1Jl .. , ' Olal YIl.l' . 
t pta. bookl and ltD. cu' net. . Abotlt of the 
eoia.Did tlehte r . w1 Det. operat , 
boata . DetaSla of boat. openUD ill tbSa 
ar c1'f . 1ft fa t. to'1. ae -riDe e .. 0 , 
uae4 are • • vith foU' cyl1D1!en.hi fom abcnn 0\ 
ot Ue e tn.. 08" here followed '1 ' tn· "". OUtI' 
1IDj!~. vere ' Ple4ow'. '''''. t ch t • .,,, 'Ii 1" . , , 
.l tn boate a ... aloo ttttec1 v itA. 1neI l1ke • .,.laD4', 
Jr:1rloek • alao. 
)lOll' ot the ' , (Wo7n7) u4 ' 'fa • (41. ) 
eDSf,D wft't ·ort before 19'70 aM DOW a • to pne , 
!aport NlJb1Otiou oD13' IDdiu 1Ila4.. tn. like • _~'. 

























the ~ft1tl. 11ft 111 ... eUeU, a 1>., eet wbleb sa 4NCP4 
oyer the bot~ OJ' in the a1d water, Roet ot the ta1th.u 
are 0 ot ~lOD oeot1lU!en (GartU ww) of ' /4 _ ...... 
n. UpPl'I1' adS- of the mouth ".. .uppon bl the b 4 rope 
oleh ttl kept Srl odUoft 1>1 t he floats . The lcnrtr aS4e of 
the II10Uth 18 support., '1 t be toot rope whicb ovrS.. the 
vo18bte . 'fh. 1 nath ot t he head rope 4epen4ed the f01'llV1ae 
B • 4,.6 p + 660 where ' nt 1a t he h AStb of hea4 rope and ' PI 
t be horee power of the engue. the Det ,J"Opel' oOMins of 
cod-eaa. throat, be1l1 a 1I1DeJ. ' he cod-eD4 .. tbe Ilal'rOW 
oeetloD of the tapel'lftg ba« De. r1n, 2.0-2. 5 . e'ere. Itt 
poetl1'101' end Sa tted with a rope 1>1 aeane of •• peo1a1 knot 
which ooulet b, relna., 'Ill for aptl"iDC t he tob. the 
cod-end 18 follow 'I t he ' throat' . The latel' 1a reo\e 
" 1>1 the belly whleh BDQI' about ,,..,., .. ten. fbe,,1A6I 
8re tbe pal't of t he D eztendm forward t~o ch aSde ot 
t he bell, e.!2eat' help 1ft .,.......nt ~ DI the ffJtb .. frail.. plDa 
It aeaour .. about ,0-" .. 'ere. 'fbe 4th 0' t he ,,1ftct 
m ee freD ,., to 2 a . A D,Jlon warp ot about 10-15 • le.U 
in thletme a 1a \aBed for clftlJ'llina the l1et. 
'fhe outu etJ4 ot tht tNwl net v1~ an kept opu b7 t he 
' II leno t • 
t he otter 
1roD reinforcement which . 'h the aCN~ of the net t o e 

























18 a~ ell, to ch au, of th, nrp, SIl au h a vaJ t t 
U 18 an. ,with th, U noUcm of the tow. 
'Ill. 0011 • belli the v1 • of the trawl DtU of 
MI~'" area baT, the aah ata.. 2 OlD, 4 CIa , 011 
1""11 l ... ely. 
gaH PU,. 
Th, B1U D t 18 a 1 wall Ut, De' C Ja 1DI of a II -.r of plteel t 1 '0,., . It bat • htad ro , v1th 
tl t. aDd foot rop. with aSllkere vhie ata' t Dat Sa 
SIl ... "leal poalUon SIl h r. n. _ ell. '" trCII 
4 to to CII C 1Dc '0 tba ek. ot ~. 11811 to t oa ,. 
th. 18ft.trut. of the na' alao l'UI.It8 tree' '00 aet,n. nt 
D.- 0 1 pl.... tch a N 0 tocethtr 
eSe, tllts.r ... Slab itl. f a ... "loal be h' of the 
'IPe of aU boata or '-nile. ! •• .rta art fabric at .. 
witb h tvSlla or DJl GutUa wla. (a of t). 
Soia f 18h.,. 11 &UllIIIAoUIU J:lWtI. Mioia Al&l.mlalh:. 
1 Da'. a1 vlth oth •• 
lml....UiJUl 
It 18 0 .rated v1th the help of. tloor1ft ~t of 
to Olrolt t , 
eboal. ot f1she . t abort .. lee or the ' Karal Jalal' 


























dee of tile", i, about 1.5 011 the baa proper •• IUJ'U 
about 10-12 • b letlgth. The bell1 v .. about 40 • • It • 
• eah else 18 2.5-,. 0 • The OOUOIl w OIl each .j4. 11 
toUove4 bl b 11 w~, 1Jl which the lII .. h ..... 1. ab '20 0 .. 
Th. slse of the eehe., il'lcreu .. prOCZ'esewel.7. Th. hap 
wba OIl either sld. 18 about 400 • aDd 18 b eel bl a h 
aM a toot rope to wl floab an4 81Jlkera ar. at oh • !he 
d18tance betweeD ch float 18 2. 5 • aII4 .taker. ab t 8 • • At 
tb. III th of the baS. tbe bead rope bd a ... ter n t aDd two 
omaller floats OIl each slde. 
For operat1D8. the De' 18 loaded Ucor1Jl tne ot 
boats. ODe end of tb. warp 18 beld CD t he ahore "1 • peno 
and tbe boat 18 e4 b, • crew of 8-10. . al a .bo.1 
of Uoh is e1ghteel tbe Det ie led around th shoal 8D4 t bt 
otber eIlc1 of the warp 18 broup' to the abore. the Det 1. 
dragsed by 12- 20 CD eaoh s14.. A8 the D.' c e. 010 •• to 
the ehore , the two pant .. 4 aiDa eaoh _ ot the warp alao 
.ove cloaer. WheIl the a ponion 18 81&hte4 the wlDp 
BWU'ded so 
tuh ... 
to r ... Sn a8 • vall to PreYeat th... e ot the 
fh the abore •• iD.. are ODe of tbe japoriaDt f1eh1a. 
ee l'II ot tb1e area beton the introduoUOD of the •• 0haDu_ 
boats in 1965, DOW the D bel' of ehon .elnee operat_ fob thu 



























nete an oprate4 with 0 taaa • A t ....... 1>i.~ 
4e 1lI of ibne lar 1. of wo04 \led to,nhft'. 'fbe aS4411 
loa 18 at a low. l .... el then tbe other two. 0--117 
about one .eter 
lD w14th. '!'he _~.r ODe 18 5 lcmc.a 0 .8 • _"'e. 
a aaU 18 aleo uee4 . The bo oatt. are Ue4 toceiher at 
their &I1terlor ad. to Nue fr1oUon. lill tb. aaU u WI", 
it 18 0 OIl tor both the orane. aoh Ol'8tt 18 operated hI a 
or .. of two. 
'rhe baa ne' 18 DoWD ' lftlal' ill TuU. It 00ne1.,. 
of. , Uke ponlcm with .14. ~. a4 18 . ut to. lOD, 
and 2 • wU. at utll. ~h. cot ad 18 ab ,60 101l« with. 
8Gh 8ts. of about 5 _ . 'rh. , 1a II ~e4 hI the h • ., wmll 
wblob euure ahOQt 50 • OIl _oh aS4.. It 18 attUbe4 to thl 
warp of the. • 1 ,th. A • .vltI..,.. tl t 18 attaoh" to tb41 
he04 rope aDd a ainker to the foot rop • • 
»VlD, t 96t-62 all , tOO tt. of th.· 1nla1' w.re 
ope' ill '1'banpob ... ill PaU: llaJ wher.. 0111, 2 or , 
utt. are op tiD, now. '£he dec e. ta -lD17 due h tU 
iIltroduoUOD of t _1 nete operate4 hI t.h. s ec ta .. boIlte. 


























I. I f··Sh""1l, "hat 01'&8.. Veat 
t29". 1512, )6&'. 5898, S'194, eD4 '09' , 
Ill. w .... mO, 
.. ,...ptoU.,.17 
' .... 1 .. luUqllot 
the .cMaH t!aha tor the ,...... 1960-1972 u4 tbe toW 
land ot 80liumHI lor t he .... perl*'.... bQ1a\td 
(Table U)O). It o .... nota tlla' the land1qt of 101& 14e 
lacr .ea b the .'.teII 11k. ~btJ'a. 1I .. '1814a, 01'11_ 
u4 w t Be durlDf thS8 p,,"1 . • fa rabaruhtn tbl 
J.aDaSq8 of aola HI lDoreaetil 11'011 5838 tOM" SD t9'0 to 
"097 tocn 10 1912 (p t. XI I, 'lc_t) 1ft ta.tlalA 
fre::I sa" 1n t960 to 6'1'76 b '972 (Plat. Xll. 'is,,2). 'Ire t-
ace of Icta. · • of eaoh State 1ft total i ll SIlp of 
lOla ldll Sa In<1taSe CAlculate« and f; t hat the Icla..u 
tSeb laDdSDge ft. WaHl'Ubtn &114 T 4u eoa •• &0 CIW'lttc1 
for '1.6" f1I14 2,.6" .. ,eoU".17 of till total tl 1 lu4Sft. .. 
of the eciae1d f18 .. (Ph1. U1I, ",.1). III U •• 'lD'Dl_ 
.eM , t. th. ,..... ,,60-t9,t. ban va JUk. tUet ill 
tbe l.Iu141D of .ota.lda with 92~ tozm .. ad ".," Of till 
total lI"ta.14 flab l_lUllgO, tollow b7 'l'uUr-..ad (1000' .. 
and 2'."', . An bra n9,., tcmnee _ t4. ~) . h~ "'27 torwta 
aD4 ' 2.,,,), 3arat (2408 aDd 8.' , lamat ka (1199 to ' • 
6.6" Ud Oil's.. .. a ~.\ Beqal (t1 . t II u4 ,.,,,) 
(table t(9). 
Co.noUera'le ino...... In ~ be .0la_1d tUh lA2l1UIl .... 
DoUeed s.n u.. Sut.. Ulle Habaraabtl'e J '1' 1la OI'JiI .. 

























aooOUDted for a t 60 pero t of tho total aota oat ... 
O\lt of the 6 pero_'. ab 1:., of tho ta.. were laD"" 
freD the ozoth V. 1: 0 et. It ".. a t the tat. that 
Gujant and baraahtra c ate ".re h1tbll produotue SIl 
101& 14 fiab r OUl'Oe • • 
An.UII U of the eela Sd t.... 1I4S1lca. 1 the 
-" 
eut oout cmel .. et 0 Itt 1D relaUOIl to tb. total urine t .. h 
lan41Dp abowed , table 110) that tho p.roeataa. of the qUZlU', 
of 80iaeSd f "h .. 1eD4e4 Oft, the 
2) more (6.6~) thaD the Wee' ooaet 
at ooaet (Plat e UIl. 71 
.... (,lato uu. ne.,) 
It ... cml, 2. 6" . 1: the total eol8tll14. 1 11" (anrap f • 
12 ,CUlft P riteS) vae 16G?6 t • el tbe "e.t ut IS 
12470 tcmn. Srl tbe t ooa.'. Due to the larp quctlU .. 01 
the pelql0 fiehe. ut. eudill. aII4 _0 erele 18 _ ~ 
the Wee' C ot the percet e of eola.Did. wero obetrY_ to be 
~ow al the ti .. t co· ot. How ..... it ... obe,"ed t 1: the 
.o1aeD14 t h.. tOJ'll a ore !aport 1: co.pone"'- ot no Uah .. 
lalId.a Srl the .t C ot rather 'baD ill the Veet cOdt. 
ill oaU£bt Srl 1& ... , UU .. acl_ • are aaUId 
4rl ed. the er .ola.ea • aro Nlte4 a1 " lth .Uyer 
belli.. in ..,.. ana. aU 4rlee! eoSaID14 tsahee are 
• at the I'Oh ot 50 pale. per tc. Srl ar... Th. 
e are aleo utUt.e4 for -.kill. fUh aeal b, 


























»l- nrp4uot ot 891 ePaB t l . b ••• 
Th4, ,s\i1: l,lt..dGer 0: tho l>l.r cr oci~cr.~ a 1111:0 ll1bea 
dlacnntbvl ~~d ( tol l \hoI4" blair1t., are .old 'tparst.l~ . 
Cia bladder frot' G. J lbt. ~"CAA;hp. of or" !"etel' lel'leth 1B 
about ~ta . 2/- In l<1.andapam aDd K •• l,karal ar... 'fh. treah fllO 
bladdeul . rCl colloct~ "rio{ '~mt nportoe to -jar Eost rn 
countrl .. for iho preparation of 11.11'1814., ' which 1. uoed 
a3 ~ clr. r1 fjln~ ~t 1n the aaftutncture ot vine. Veraval, 
Uat~'!; 1 and VeraOTa p,re ao:.a. c! ttl placQo of nortb- lIe. t 
e()ejj~ C)t lLJ 1a trOQ whu. 6,8iJ laladl1ers of fiohaa 11k. 
11»m211':\9"it ill! ., 8clMnl:1a '1'11 oll";:!lI'les ure belnlf, eoll.o\" 
sad " 1)or\ld in ll\r~. QunUUea (Tabl. 109) . 60 p.r oint 
of tbe {;C:l ol.:!dd .l"It "11'0 _Solon" h ~Ul1e;'90r. ana about 
15" MIlG S,.. were 'WI fj~ X;)DC and f'.ala.)'tlil.\Q HSjleGUvely . In 
the Vor14 mark.\ th' prio. ul dbAri< tiM CUlt pa bladder hu 
nearly tr.bled a1no. '96,. Th. prlc. vat R • • 6. 90/ k, 1n 196, 
whor... in 1975 i\ IfM ai)ou\ 2' hS ./k'e 
'lcken t\! tbhee form «me ef the imporhnt food flah .. 
~ f ~11~ . It e~ s+. 1t~t~ ~bou' 4~ of t he total aerie. flah 
14!:.'! ll1ae 1l'l In'.! !a . i he UstrUmUcm of ~be II 1tteNllt speci .. 
:t .o1~cnt~s c~~y~ dlet lr.et ~ ttfer~c .. betw.en halt and ~ •• t 
ooasts . ~l:lh."H·1ll!htTfl e~ et 1s rioh !r. eci:!fllid nab ruou", .. 
ai'll! it nut. firet ttl t!le seI:t er 1~ t1!lh 1 r.I~ in w1th about 
}~ of the tctal .c14.ftl~ . landt4. ~~e~ ~n ~he data for 1960 -
' 975 woat o~ •• st '-, f Ir.,1 h 18 clcn rly s ee» to be :-lcher in 


























ch1en., ~_ sa npl01UIlC the 4 eHal fleh l"es01U'O" of 
Whtch the 'ciaealda tOI'll OliO of the ohief aooUtu8l1te. Witll 
acre . bu1e 'fbe J.aJJ 011 IllechoUef Ueh1l'ls, the s.pmu .. 




























Deta118 rd l18obaD1eed boat. operat1n8 in llarutapaa &rea (1968-19'70) 
B8ae ot 2aginee l11'aoturS:ng HOrIM -pOwer R. P. U. 011 OOlusUlipticm Bo.at cJlllD4e1'll l\ens'th 01 
ooUD'tr;r ( l"Bngn) (11 tre per b) 1ioat. 
.o~ 24136.48,60 1600 "'.4~S~'''+ 2",4(4 .aper 
obarp) 
28,3Ch,2.40 
Yamaar Jepan 24,45,07 -goo ".""',n 2,';5 20,32.4' 
RI18tGl1 In41a 24,l6,48 1c;oO '.415~ 2",4 20,28;,2 
Ul'loe1tel" In41a ,.8.5156 1500 41!H 416 .,01'52 
I:el"-u lru11a ",44.' 1000 4;'" ' ;4 30,'2 
~.4ove In41.a 48.54 1500 6,7 4.4 '2,'2 
I4.ten Bbglan4 40,87 1500 5.9 ,,6 30;." 
'lorpedo Csecboelavakat ",48 1500 415+ .,,4 ')Ot 
lla1ya JaTile 25,,,,50 1000 '3 r4i ;5i 2,4,4 28f30l~ 
Buck Japan 25,50 1500 ,.~ 2J4 28,:52 


























.t. vi .. 1..",,",. ot eo1.aeD1(! tlebo. tD. tCll'm" \oil ttl U. poftfl'Dtamte 111 total. 
(1960 - '912) 
'960 1961 '962 '96' 19" 1965 1966 196'7 1 
Oujaat 2291 "56 4410 2469 2448 16'l 154~ , ... " (~~ 2211 r.;T'1TO ~ (1.7)· (1. 4) (4.5) (2 . ... ) (2.6) (2.0 (1.1') (1.9) (2.6) ( .... , (4 .... ) (5.0) 
.Va 7UJV 11~ 96" (~~ (r.~~ eo.,., '7956 7591 11.' 10021 1'5001 12916 11 (4.4) (9.9 (7.5) (6.0) (5.8) (5.6) (5.'7) (5.5) (6.1 (5.4> ('5.0) 
,taka 1610 2'706 62fJ'1 1,. 12,., 1288 1508 492 821 1181 d~ "on 20~ (1 . 6) (15. 2) en.9) ('5.0) (1 . 2) (1.8) (0 . 5) (1.0) ( 0 .9) (1.5) (1.,) (2.5 
K.mla 4470 2501 1228 '674 ~'7 ,267 .921 ."0 ..,6-,0 "95 5'792 "6, r;~5 (1 .·2) (0.9) (0.6) (0.0) (1.1) (0.9) (1 .4) (1 .1 ) (1.0) (1.0) (1 .4 ) (0;0) (:?8) 
1lIatlIl 1<:1";7 7746 6150 5002 5854 ... 596 6489 '7974 85'7'7 "91 1052 (5.') (6 .2 ) (5.5) (4.5 ) (4.4) (4.') (4. "1 ) (5.9) (6.4 ) (6.2) (6.7) 
Andba .'92 W5 ~, (r.~ 2422 Y104 "44 ~2 255'1 68'7'" 4091 (7.7) ('7.,) (6.5) ( ~ .,) ( .. . 8) (~ .9) ( .. . 2) (B.:n (0.8) (5.4) 
Orri .. eIlt (9~~ 370 (9!51 (7~ 71' 902 440 "'2 '600 1274 2617 3065 2211 'eat Deual (4.0) (6.6) (1.,) (4.9) (2.1 ) (5.') (5.5) (5.') (11.2)(1'.5) 

























State viae lan4ings of aclaenl48 1n tonne. tor 1960 - 1972 vi th ita the percenW. 
1I01aendie 
to anna&! 1mt41n"" ar 
1960 1961 1962 1961 1964 1965 1966 1967 1968 1969 1970 1971 197~ ~(;~ Rank 
Annual laNUDge 










2291 1356 441) 2469 2449 161' 154' 1411 1496 2211 ~B89 ~1'70 '~06 (9.1) C4.5) (" .. 5)(10.9)(9.7) C6 •. 9) (5.9) (5.5) (5·.7) (6.:n (9. 2) (10.' )(9.·7) 9.2 
58,a 1120., 96" 7919 8875 80~ 7856 7581 7141 10821 "00'} 12936 1120., (2'.4)(31.4 )(29.7)(.,5 .1 )("5.2)(~4 .~)('O.4 )(29.9)(27.' )(~.8)('0.5)("5.4 )(20.6) ".4 
1610 2707 6295 1196 12~ 1288 1508 492 821 11&7 1885 "'72 2099 
(6.4) (9.0)( 19.4) C5.2) (4.9) C5.6) (5.8> (1.1) ( ~ .2) ( ' .4) (4.8) ( ' .7) (5."') 
4478 2501 1228 1614 '647 '267 4921 4"0 '56'0 3195 5792 368' 58" (11 . 9)(8.4) (~ .8) (7.4)(14.4 )(1'.9)(18.9)(17.9)(14.0 ) (9.1)(1,. Q)(10.0)(14.9) 
6.0 
12.5 
5809 7746 6150 5002 5854 4596 6489 7874 8577 M81 10526 5898 6776 
(2.,.,) (25 .. 8)( 18.9)(22.2)(2' •. 2)(19.6)(25.1 )(~1.2)(" .. ., )(2"1 .. 0)(25.:!) (16.1 )(17.')2.,.6 
·"92 40" .,96, 3421 2422 '104 ., '44 nJ2 2557 6874 4091 5194 7169 (17.7)(1:}.5)(12.3 )(15.2) (9.6 )(15.9)(12 .2)(12. 8)(12.0)(19.1) (9.8)(15.8)(18.1) 14.0 
529 '70 75? 86., 71, 902 "40 412 160Q 1214 261'7 "S065 22'" (2.1) (1.,) (2.4) ('.9) (2.8) ( ' . 9) (1.7) (t.6) (6.2) (,.7) (6 • .,) (8. ~) (i.6) ".5 
































Sciaen14 fhh lending &lema "'en aDd 1I '18 t ooast. tor tba ;year 1960-1972 
Wilt pogS 
~n1J.81 IlariDe 707105 494404 46"" 81 469045 645675 620146 627 land1nga 62?249 64~24 649101 811940 871864 620' 
Sot_enid. 14217 17766 21569 13218 16207 14206 '.644 1Y794 ,~ 11414 24569 ~1761 2294' 
'Peroentage 2 . 0 ~.5 4.6 2.9 2 .5 2.2 2 . '5 . 2 2.0 2.6 "'1 . 0 .4 ' .1 
jy1 oOVl 
~:-}.:= 1'10499 1B7110 1805,,0 185691 21'678 16~4oa 2'7669 227512 2404'36 262918 272002 26',81 262,,1 
Sc1aeD1de 
el'Oen.p 
10n0 12151 10870 9292 9998 9202 101"15 11518 1654' 11629 172'54 14157 16156 
6.2 6.4 6.0 5.0 4.2 5.0 
A •• rage tor Weet o~aat - 2.6' 
A •• raQe tor eaet oo~et - 5.6< 


























EllpOrt tJ.gQree fd ebarJt ftDe ana 'flab maWII (196, - 1972) 
196' 1964 1965 1966 1967 1968 1969 1970 1"9'11 1972-
U\7 Un tomes) '42 '378 244 "9 296 ." , 214 291 295 2~ 
V.ln. (in 11')()() ru.pees)1051 2882 20'2 1~0 '709 4689 4550 5997 5189 6 


























Catch atat1atice of acaen1d time. t:om 1950 - 1972 
Annal land1 a Armual ur1De Percentage at 
Yara of ec1aenid8 t ieh landing. ac1aen1c!a 
( tOlll'l8 e ) (tonne.) 
1950 29822 589921 5.1 
1951 .,.,21. 5''''916 6. 2 
1952 '.5TI7B 528'48 7. 0 
1953 56~ 581.6, 9.6 
1954 29556 5138258 5.0 
1955 '2671 598725 5.4-
1956 24481 718'7'79 "1 . 4-
1957 38427 075176 4.' 
1958 25565 .755994 3.' 
1959 20447 574587 ' .4 
1960 24947 879681 2.8 
1961 29917 6,"569 4.' 
1962 '2.'9 6«244 5.0 
196' 22570 6554a. ' .4-
1964 25197 859582 2.9 
1965 2'5468 8'2777 2.9 ,_ 
25901 89o,11 2.9 
1967 25"2 860879 2.9 
1968 25822 902772 ?8 
1969 
'504' 91.,6'.50 , .8 1970 41e~ 1085607 3.8 
1971 ,651S . ~ 1154822 ' .1 


























Oatoh _.U"108 of aclaen14 ti • llM'lne tiahea 111 
fu1IMdll frcm 1960 - 1972 
So1a.en1d lib me flab laud1Dg Percent erst 
(in tonn •• ) in 'ru1lnado. eolaen1de 1n 
total 
1960 5009 10791, 5." 
1961 1746 12'59' 6.2 
1962 6150 111622 5.5 
196' 5002 109602 4.5 
1964- 5854 "'309 4.4 
1965 4596 106029 4.' 
1966 6489 147541 4.' 
1967 78'14 1'52505 5.9 
1968 8517 13'3075 6.4 
1969 9481 151876 6.2 
1970 10526 155516 6.1 
1971 sega 160214 , .6 

























the 'aU, claeDlhe 18 ..... '" buect OIl uteJDal u4 
, tAt,mal .. tere euch .. ,.. blatter, .tallt. ( .. attt.) f 
U.pcelt101l of .101'7 po,... .. 'no t . 'nUtlOll .to. t he 
fDldl, 18 8\1 1delect btG tin n b fuUle. u(! .!atee 
Genva cOIIpr1elnfj til,", .... en .pect... spopUo It.,. to 
t he 1» tulUo, era net .peol .. 0' .claoad. ocounin. 
111 India v. 'b. 4 ... ...,.. . lach .peel_ 1. 4 .. 01'1) wlU1. 
lte eanOft1C8 c1 aal1eDt dSagnodlo • t'ph - 1'10 and _leUo 
chanet.". AdU •• tto .... lItan4U1l 4evlaUOD • • tud 
UTOl' and the pel'C tag4t of ooettictot ofndatlO!l of tach 
cban\oter an tabulated. 
PoOl! a f."m, btu of .lIJuda _aablJUI._· baYe 
b ••• tuUe4 hI tb •• ,tbod ot 1ndea of prepoad,ruea. l.IIlUlUI 
_IW~U... 18 a CU'I'I1YOft fe.Unc oblen, OIl nah... pn_ 
ana .p. fhe f. tnc thtenett, " aore 4urtn I Ot 
1ul7 and ;...pt bel'. 'ho. t •• epeOS ... feed. on f1ah .. elmoet 
t hout th. ,ear, e1d prawu fon e of th. lIIalll 
cOIlaUtuente of f 0c4 dV1D8 1--17 to llucb. VUlatloH Sa 
toed ot Uft.rent .Ue gentp. ow thd thou,b 1»11 .. . 1Id 
pravne are OOD .. by all. length grouptl . bott animale lSte 
18op04a, eohlUl'Olde aM aDIloUde aleo tOftlect t.. foce! of fuh 
a bOY. 120 JD ieflSth. hOd of tbe .()iaentd £18b .. &IIWIfll. 
&lllIt and i.. .... e1eo e~ led. {,hee. 


























1M~~. .  'nlaU J ot • .. 
c t hI Mill. t 108 V • 1 a + Do 1 II. th. 
4 Ute c. 10 the 1 elCM n1aU Ihip 01 aal .. 
ttlllll.. WI f to be 'leD1flOeD\ at ' " 1"01 whU., , 
of 41ft ... 8U. Cl"oape ... Il ... SCDUI Dot at 5" 1 .. 81. 
Th. \iye VOIlGtUOD f oto7 tor h. 1IImatve aM 
.. f t.h ... f · to ""'" the .U.. f: , 'or to. 
au f1 ~ .ODe otber 'han t OJ' .. tvi',. 
JlaturltJ .t s- .. en c1etea1r1t4 bl Oft U ... etu .tu ,. 
ea4 IIJ I'08coplo U ot the • tolloviD& the 
.t.,.. • t " lDtemaUOIla1 COUIloll ot ~ll ... OftUcm of 
.... .. e\apll...,. . .... , bhtld 1D I . _W.w. .... 
_ _ tv. oya e4 about 0., vhel'Mt turin ova .. en 
0. 4 to 0.4 .. ana tho itlnd 01' rip. O'Ia .... u.. 0. 6 to o.e • 
Th. tUh .. 8pav1le4 allOt 1D • Jear ,.Uh & peM 41U'1n. JIuo ... 
Apl'11. , the ttpa sac .... OD en_.. r.v to 
.&: t . spanO" with oostns 0'1'& aDd .~_, fUll vi 
Oft "" coUttc1 ~ ena1'UI 4vlDl Mal'Oh. Ii 
..... G&1 it .... found to VIU'1 trca t.4 to 4. 6. 
Th IMP 011 Uo Saul.x .... '.0,. ! h. Sn ex ... am~ tlllAll 
• 0 outic iDa.x frOIIl J . 'Snell .. 
t he pl'OlODpI Need .... OD of tbe f b. Le at t1ft, 
.. twat,. d tho t ub .... tete 1Ded bl P'*phloal aeth04 
at liDe t b. Oft 41_.te:r. th. 1_,,11 at wbich tttt, P' l'CeD ' 
ot n. f he."" tv. v .. 0 id. l' to l,th . , tbet 


























"0 ~t ... oMah .. bl Oft diu.t .. I .. &laO. Volch' 
.t 1"tra' l.vit, .... cu, ".... the "prod. . 1 •• loU 
WIQ..,11 bu cr-' btu OD tho repl'04." •• ,0' BU.l 01" lSabe. 
a.. 
.... wo calCNlat"j.lut 1t ... t to be 0.562 'or the ,...S 
t 968 t,69. • rtlaU h1pe ,... owa II lamtttl' 6l1li 
maU .. OftI'J veiebt Cd Oft Uame1lel' Idld total lencth '''" 
alao dot. Sne4. The t 1'\.1 of the .peo1. rae ed Ina 
' , • ..os to 44."7 \I ..... ttoUll4ttl .. t oud to " '0.201. 
n. nlaUC1l8Upo be_. tto1lD41t7 Pd total l.",h. teowdltJ' 
we1 t ot f1eb. fecundlt7 
of owaq' 1 "b of f1ft1I1 vu. aloo It dled. Sea raUo of 
tit .. ftU e ""'7004 " 7l - , .. , to f1n4 out "bether th. 
TartaUon bet .... 'I ra aM 1'1' 11 .. POOUP' 41ft.red -.1-
1"1 tl1 at 5" 1 .. 81. fte raUo cUd Dot cUtter bcrhee 1-" 
Inn the length gro1lptl below 124 am deviated tl'Oll 'I' tio 
1p1f1oaJItlJ at '" lev~. Ialu " •• 1I011J.caJlt 1Jl tb1l sr., . 
.l lin_r Hl uaublp .. obaened between otolith lenGth 
total. bqth en4 8 e l.encth. KarldDsa or the 1'1DtI the 
otol1tbe wore not t to be related to • of f1ah. Orowth 
pl.o' • • th • 'fbe ep.ol ... 'taUeda totall-atb of about 1'2 _ 
at tbe eD4 of fir t ,..., 195 .. at the end Of •• coD4 y 
202 p the end of two au half 1""1. OMWth CU'Yeft yue 
tltt .. vith VOD Dertalaott.yt. equation b7 .mpl071nS beth 

























" ... 01lta111" b7 GOIlJlen. ell Uem a • !oth 
ProY'i4e4 '.11'11 tl~ to the CJ'Ovth bta aI!4 'he ·o.-rel&-
tloll ooett101111\ ('.-') tOI' the TOIl Dertalantt,' . Uq 
\11M n ........ to W11t\y t 1D Gat».rt. ICl Ucm. If . "JIlPtoUo 
lOll h we tOUlII! :'0 be 2'9.46 117 theor1Uc~ .eihc4 anc1 
240 _ 117 t • 10 1 aeth04 . GJ'OVth in"ei t ... aleo 
4.teaSned 1 an eq 'Uon ualogou to t t of TOIl Berta.la.nftJ 
and GOIaPOJIt. eq t1Oft. . It ... o •• "e4 tbat tb. l .msaw ...... 
• 'tatne4 ,0 (Ill . 105 aJl4 US _ a\ the .04 of f1nt lear , 
.eecmd lau ad two a half 1 %'II J'HPeoUvel.l ' The eq U 
pn 800d f1t to the data. 
".re .tuc11e4 1n relation to 'o1oal 18 h. the Uffer_c.. 1D 
t h •• cbanotfll'l of the. fl" NGI1 ftr1ou. locali.tl_ vu • 
• t ted 'b1 Mel,. .. Of COI,yarSGc.. It .. o.ent4 that he 
, 
lencth aJ14 ,totoral. leasth vere a lficaDt at '" l eYll bme . 
the II8JIlpl .. troa alk.., d COl" coaat vh.l'eC.a -.v' 
41aaeter ... h1gb1y a1eD1tic t at '" l.vel be vila a plee 
fr 1;h ... tvo~. Ifb}.IJ. chaJ'ao1;ere to • nort-
a ltleant at 5j11t lev.:1 be1;v8 sapl. tl'OJII ru IUl4 lak1tua4. 
ind1 'in« t ,,~, belOP to the aUle stock. Rcmc. it ou be 
conolud.a that the hlk atook 1a c1all1 4i.tmet fro 
tbat of Corncandal otock. 
Bpeclell c0mp08Uton of .o1acmS4a Ullan tnxa one plac.. to 


























Coaat dO .. not tOl'll ' 1aht17 l!J " .. , oout_ ilfUnrll 
mJiUSAsl Jlm:iU21i which 10ftI8 a ts.lleJ'1 a1 • "en ooa.t 
40ee Dot occur c cmlJ 1ft •• t eo t . 8p.o1. 00llJ081'Ucll 
ot .oia 1d. at paa thetr .... 0Dal ~ tioo h ••• 
alao .,wi . !be 0 OIl fs.hlnB g_ ... u4 Cfttt 
eaplo· ed d .. ort'bed alOll, vlt h the 4etalla of tbe ecba-
DSe boa. . fho tlah1DB _.8OM for .0Saen • alOft. 1D41aB 
cout •• 1.1 ell dt.OUI.ed . !be catch etaUeUce of eotaeU 
fUhes for tho leet " :feU'S ahow tbc.t tbe 80Sa 14e 
contributed about 4'" ot the total. emmal be :tuh laM m 
i:a die. ~h. total o1aen14 1=4 ot India h'lve orer.u,eI 
trc. 29.822 tor..n. i:l '950 to :59p 099 t Or-Xl_ Sft 19'72. !'he 
total "01&«11&1 toll .. of wen cout an =oil biplll' (29,94' t . 
Dea) tbOD thclne of t he t e t (16 , t56 t OMe.) . ' h. • 
'1e44e of o1aCllida are ezp ned to Pa!'-& ... 'em 0 'riel 
where It 18 ue4 101' 'lhe purus. U Ol1 ot wme. 
Ccmade of ilJlIIlaaa AIIIi.UJm.tl~_ u e tnt_ted la, a 
D tad. pardU. ap. 1l0Y. 1Ih10h oa .. 
4_ to t he 0VIl17 . AnotbO'It tode pupUe .rAW _ US 
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